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I  have  visited  the  project  area  and  reviewed  the  documents  relating  to 
Union  Lake,  Rourheuse  River,  Missouri.  I  have  considered  the  comments 
submitted  by  interested  mrties  in  response  to  the  draft  environmental 
impact  statement  issued  in  February  IQ?'*.  I  have  also  carefully  studied 
the  complaint  of  the  Sierra  Club,  et  al,  amainst  water  resource  develon- 
ment  in  the  Meram.ee  Basin,  filed  in  the  U.S.  District  Court  for  the  Eastern 
District  of  Missouri,  Eastern  Division,  on  ?5  Fentenher  1072. 

In  rry  review  o^  this  project,  I  have  found  that  Union  Lake  was  originally 
authorized  for  construction  by  the  Confess  in  193?.  The  prelect  was  in¬ 
cluded  in  a  subsequent  review  op  the  overall  Meranec  River  Basin  and 
included  those  protects  reco — 'en!"d  for  construction  in  the  Meramec  River, 
Missouri  Comprehensive  Ra sir.  Ftudv,  Nummary  Perort,  15  June  1965.  This 
report  stated  that  the  snort-  and  lonr-terr.  needs  of  the  basin  were  flood 
control;  recreation;  domestic,  municipal  and  industrial  water>  supply;  water 
quality  control;  and  fish  and  wildlife  conservation,  '"he  study  indicated 
the  dominant  needs  in  the  Meramec  aasin  are  flood  control  and  recreation. 

The  plan  for  Union  Lake,  as  presently  formulated  and  authorized  was 
coordinated  with  and  took  into  consideration  the  nrorrams  and  views 
23  Federal  and  Ftate  agencies.  r’he  opinions  of  quasi-uublic  and  private 
organizations  were  solicited  and  considered.  Conseouent.lv,  the  Plan  for  the 
•  development  0*  ”n:'on  Lake  was  the  product  of  professional  planning  effort 
and  a  consensus  of  a  broad  spectrum,  of  informed  and  affected  citizens  in 
the  Meramec  Fasir.  and  the  Ft.  Louis  metropolitan  area.  In  the  formulation 
of  Union  Lake,  the  objective  was  zo  devise  a  sound  plan  for  the  develop¬ 
ment  of  water  and  related  lar.a  resources  to  meet  a  portion  of  the  immed¬ 
iate  and  lone  ran*".  needs  o'  the  basin  in  ar.  orderly,  efficient,  and 
timely  manner.  Consideration  was  riven  to  all  aspects  of  a  multi-purpose 
lake  project  on  the  Rourheuse  River.  It  was  determined  that  the  major 
primary  project  benefits  were  flood  control,  vrater  suooly,  recreation, 
fish  and  wildlife  and  navigation.  The  project,  when  operative,  will  have 
the  ability  to  satisfy  the  following  needs: 

Recreation 


The  lake  will  support  an  annual  visitation  of  1,878,000  general  recreation¬ 
ists  within  the  first  three  years  of  project  life.  Approximately  1,1*38,000 
visitors  will  be  accommodated  at  Corps-cor.structed  recreation  facilities 
and  the  balance  on  Ftate,  local  government  or  private  facilities. 

Flood  Control 

The  lake  will  impound  storm  runo"  and  furnish  protection  amainst  a  flood 
having  a  frequency  of  or.ee  in  a  period  exceed inr  200  years,  to  approxi¬ 
mately  7.020  acres  of  the  valley  between  the  dam.  and  the  confluence  of  the 
Meramec  and  7<ourbeuse  Fivers.  Partial  protection  will  be  afforded  to  an 


additional  21,290  acres  in  the  lower  Me ranee  Valley  between  the  mouth  of 
the  Bourbeuse  River  and  the  confluence  of  the  Meramec  and  Mississippi 
Rivers.  The  lower  portion  of  the  reach  has  undergone  extensive  urban 
development,  particularly  industrial icat ion . 


Water  Supply 

The  storage  for  water  supply  of  92,590  acre-feet  in  the  normal  pool  can 
be  released  when  required  to  meet  the  requirements  for  water  supply  in  the 
lower  Meramec  Basin  during  periods  of  low  flow.  This  storage  will  also  be 
available  for  water  supply  withdrawal  by  towns  above  the  dam  near  the  lake. 
The  lake  will  be  able  to  supply  a  minimum  of  71  million  gallons  of  water 
per  day. 

Fish  and  Wildlife  Conservation 

The  normal  pool  of  Union  Lake  will  have  a  surface  area  of  6,600  acres.  The 
U.S.  Fish  and  Wildlife  Service  has  estimated  in  a  1964  study,  that  there 
will  be  a  net  increase  of  250,700  annual  fisherman-davs  with  the  project. 

I  have  been  informed  that  the  U.S.  Fish  and  Wildlife  Service  is  conducting 
a  new  study  for  the  area.  However,  this  is  the  best  data  presently  avail¬ 
able  and  is  considered  reasonable.  In  the  upper  reaches  of  the  lake  it  is 
proposed  to  acquire  4,200  acres  of  project  lands  which  will  be  used  in  a 
wildlife  management  program.  In  addition,  land  and  water  releases  will  be 
made  available,  upon  request,  to  a  State  or  Federal  agency  for  the  estab¬ 
lishment  and  operation  of  a  fish  hatchery  downstream  of  the  lake. 

Navigation 

During  low  flow  periods,  releases  for  water  supply  and  low  flow  augmentation 
in  "The  Bourbeuse  and  lower  Meramec  Rivers  will  incidentally  benefit  naviga¬ 
tion  on  the  Mississippi  River. 

t 

Area  Development  ' 

The  construction  of  Union  Lake  will  provide  increased  work  opportunities  to 
the  people  of  the  project  area.  Tourism  and  recreational  industries,  re¬ 
sulting  from  the  project,  are  expected  to  increase  the  level  and  tempo  of 
the  local  economy . 

I  have  noted  and  carefully  considered  the  adverse  environmental  impacts 
which  will  result  from  the  Union  Lake  pio  c-ct.  Approximately  36  miles  of 
the  Bourbeuse  River,  three  caves  and  one  natural  spring  will  be  permanently 
inundated.  In  addition,  approximately  6,600  acres  of  highly  productive 
wildlife  habitat,  including  the  habitat  for  several  rare  species  of  mollusks, 
amphibians,  birds  and  mammals  will  be  covered  permanently  bv  water,  including 
the  nationally  endangered  Indiana  bat,  Myotis  sodal is ,  which  is  protected  bv 
the  Endangered  Species  Act  of  19^3  (P.L.  95-204).  All  actions  necessary  to 
meet  the  requirements  of  this  Act  will  be  incorporated  in  planning  and 
construction  procedures. 


Almost  2.2CJ  acres  of  agricultural  land  will  be  inundated,  and  an  additional 
0,41)0  acres  will  be  incorporated  into  other  project  purposes,  such  as  recrea¬ 
tion  and  uu. .iaistrat ive  areas.  At  full  Hood  control  pool  (estimated  at  once 
in  2U0  years)  an  additional  two  caves,  two  springs  and  23  miles  of  streams 
and  6 , 3U0  acres  of  wilulife  habitat  will  be  flooded.  Approximately  100 
families  who  reside  in  the  project  area  will  be  relocated.  Thirty  known 
archeological  sites  will  be  inundated  by  the  normal  pool.  In  response  to 
comments  received,  the  St.  Louis  District  contracted  with  a  professional 
archeologist  to  evaluate  the  adequacy  of  the  current  archeological  knowledge 
in  the  project  area,  iiis  report  indicates  that  more  information  is  needed. 

I  am  requesting  that  funds  be  made  available  under  Public  Law  93-291  to  per¬ 
form  additional  surveys  and  any  explorations  subsequently  deemed  appropriate. 
The  period  required  tor  construction  of  the  project  provides  ample  time  for 
archeological  survey  and  salvage  operations  that  are  required. 

I  have  concluded  that  the  historical  survey  intitially  conducted  was  in¬ 
adequate  with  regards  to  the  requirements  of  Executive  Order  11593.  To 
remedy  this  situation,  a  comprehensive  survey  of  historical  resources  of 
the  Union  Lake  project  area  has  been  conducted  by  a  professional  historian 
and  included  in  this  final  environmental  impact  statement. 

Two  cultural  resources.  Noser's  Mill,  an  old  grist  mill;  and  the  Koenig 
Shelter,  a  Late  Woodland  archeological  site  will  be  inundated.  Both  of 
these  resources  may  be  of  National  Register  significance.  The  St.  Louis 
District,  in  consultation  with  the  Advisory  Council  on  Historic  Preserv-a- 
tioa,  will  follow  the  Advisory  Council's  guidelines,  as  required  by 
Executive  Order  11593,  to  determine  appropriate  protective  or  mitigative 
measures  for  all  specially  designated  sites. 

I- also  recognise  the  potential  danger  to  ground  and  surface  water  quality 
if  necessary  lnnu-use  regulations  are  not  imposed  on  non-Federal  lands 
surrounding  the  project.  However ,  this  deterioration  of  water  quality  will 
probably  occur  due  to  population  pressures  if  the  project  is  not  constructed. 
Additional  detrimental  impacts  that  may  occur  as  a  result  of  development 
pressures  generated  by  the  project  could  include  a  change  in  the  rural  at¬ 
mospheres  of  the  area,  increased  traffic  and  noise,  a  much  greater  demand  on 
public  facilities  and  services  as  well  as  losses  to  wildlife  habitat.  Due 
to  the  westward  expansion  of  the  St.  Louis  metropolitan  area,  these  impacts 
will  probably  tai e  place  ever  time  with  or  without  the  construction  of  Union 
Lake.  Further,  these  i .'pacts  may  be  more  adverse  without  the  planned  land 
and  water  resource  maria-. ei.ient  actions  associated  with  the  Union  Lake  project. 
Other  impacts  of  iess  significance  are  recognized  in  the  environmental  impact 
statement . 


I  believe  that  all  appropriate  steps  were  taken  in  the  preparation  and 
presentation  ot  the  environ  rental  impact  statement  to  disclose  fully  all 
known  envi  run..ientul  issues,  all  pertinent  tacts  have  been  presented  and 
discussed  !o  appropriate  professional  personnel  on  my  staff.  I  believe 
the  environ  .vatu’  impact  statement  complies  witn  the  National  Environmental 
Holley  Act  c*  l:/o9  in  letter  anu  spirit. 
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The  possible  con^-vuences  of  various  practicable  and  reasonac-e  alternatives 
nave  been  studies  ..iff,  regard  to  envi ronnentai ,  social  weil-Le-xug  and 
economic  offsets  nsaudnu'  regional  and  national  development  ana  engineer¬ 
ing  feasibility,  Included  are  alternatives  designed  especially  to  minimize 
the  recognized  adverse  environmental  impacts  which  will  result  from  the 
Union  Lake  project.  As  a  part  of  the  decision  making  process,  a  concerned 
effort  was  made  to  identify  the  relative  merits  of  each  alternative. 

Other  factors  bearing  on  my  analysis  have  been  the  expressed  opinions  and 
concerns  of  several  local  and  regional  planning  organizations.  The 
alternatives  studied  included  abandonment  of  the  project,  alternate  main 
stem  reservoirs,  headwater  and  tributary  reservoirs,  dry  lakes,  preserva¬ 
tion  of  the  Bourbeuse  River  for  recreational  or  scientific  purposes, 
various  proposals  for  the  creation  of  National  Recreation  Areas,  flood 
plain  zoning,  levee  protection,  and  various  combinations  of  these  alter¬ 
natives.  Each  of  these  alternatives  is  discussed  in  the  Union  Lake 
Environmental  Impact  Statement. 

I  find  that  the  needs  of  the  Meramec  Basin  for  flood  control,  recreation, 
and  water  supply  are  compelling.  The  significant  benefits  of  the  Union 
Lake  Project  clearly  outweigh,  in  my  opinion,  the  recognized  adverse 
environmental  impacts  attendant  to  the  project. 

Therefore,  being  fully  apprised  of  the  environmental,  social,  and  economic 
losses  and  gains  which  will  accrue  from  the  project,  and  having  considered 
all  practicable  alternatives  in  the  light  of  economic  and  environmental 
factors,  social  well-being,  and  engineering  feasibility,  I  have  concluded 
that,  on  balance,  the  net  effects  of  the  Union  Lake  are  beneficial,  and 
•that  it  is  in  the  best  interest  to  complete  the  project. 


Date 


THORWALD  R.  PETERSON 
Colonel,  CO 
District  Engineer 


I  concur  in  the  preceding  Statement  of  Findings. 


Major  General,  USA 
Division  Engineer 
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ENVIRONMENTAL  STATEMENT 


UNION  LAKE 


Prepared  by: 

U.  S.  Army  Engineer  District 
St.  Louis,  Missouri 


October  1974 


SUMMARY  SHEET 


Union  Lake,  Bourbeuse  River,  Missouri 
(  )  Draft  (X)  Final  Environmental  Statement 

Responsible  Office:  U.  S,  Army  Engineer  District,  St.  Louis,  Missouri 

1.  Name  of  Action:  (x)  Administrative  (  )  Legislative 

2.  Description  of  the  Action:  The  Union  Lake  will  be  located  in  Franklin 
County,  Missouri.  The  impoundment  will  be  formed  by  the  construction  of  a 
dam  on  the  Bourbeuse  River  at  river  mile  32.5  above  the  confluence  of  the 
Meramec  and  Bourbeuse  Rivers.  The  purposes  of  the  lake  are  recreation, 
flood  control,  water  quality,  water  supply,  fish  and  wildlife,  navigation 
and  area  redevelopment.  The  lake  will  have  a  normal  pool  of  6,600  acres, 
and  a  maximum  flood  control  pool  of  12,900  acres. 

3.  a.  Environmental  Impacts:  Inundation  of  wildlife  habitat,  conversion 
of  stream  habitat  to  laka  habitat;  flood  protection  to  urban  and  rural 
areas;  elimination  of  stream  recreation  on  the  59  miles  of  the  Bourbeuse 
River  and  its  tributaries  inundated  by  the  lake;  increase  the  opportunity 
for  recreation  on  the  32  miles  of  the  Bourbeuse  River  below  the  dam  and 

60  miles  on  the  Meramec  River  between  the  confluence  of  the  Bourbeuse  and 
Meramec  Rivers  and  the  Mississippi  River;  provision  of  increased  public 
recreation  on  the  stream  area  converted  to  lake  through  improved  access, 
changes  in  land  use,  and  landscape  diversity;  inundation  of  archeological 
sites;  relocation  of  cemeteries,  roads  and  utilities;  temporary  impacts 
during  construcion;  higher  ground  water  levels;  potential  for  ground  water 
pollution;  provision  of  water  supply  storage  to  meet  future  requirements 
in  the  lower  Meramec  Basin  and  the  towns  near  the  lake;  immediate  economic 
effect  on  local  area;  long-term  economic  effect  on  the  region;  alteration 
of  tax  structures;  relocation  of  100  families;  alteration  of  social  re¬ 
lationships;  change  in  vegetation;  increased  area  under  wildlife  manage¬ 
ment;  improvement  of  navigation  on  tfie  Mississippi  River  during  low-flow 
periods  by  the  release  of  water  for  water  supply,  and  improved  downstream 
fisheries . 


b.  Adverse  Environmental  Effects:  Loss  of  terrestrial  wildlife 
habitat  and  reduction  of  animal  and  plant  numbers;  loss  of  habitat  for  rare 
and  endangered  species;  reduction  of  mast  producing  trees  which  provide 
food  and  cover  for  wildlife;  reduction  in  miles  of  flowing  streams  and 
associated  riparian  habitat  types;  inundation  of  caves;  reduced  opportunity 
for  stream-oriented  recreation  in  inundated  stream  reaches;  change  in  land 
use  and  the  resultant  effect  on  the  agricultural  sector  of  the  economy; 
inundation  of  archeological  sites;  hardship  on  residents  who  are  forced  to 
relocate;  downstream  development  as  a  result  of  project  provided  flood  pro¬ 
tection  would  cause  increased  pressure  on  the  existing  ecosystem;  potential 


5.  Requirement  that  each  state  submit  to  the  Administrator 
by  1  January  1975  a  report  which  will  include  a  descr ipt ion  of  the 
nature  and  extent  of  non-point  sources  of  pollutants,  and  recommendations 
as  to  the  programs  which  must  be  undertaken  to  control  each  category 
of  such  sources,  including  an  estimate  of  the  cost  of  implementing 
such  programs. 

Water  quality  benefits  and  storage :  The  statutory  mandates 
of  Public  I. aw  92-500  indicate  the  pollution  of  navigable  waters  must 
cease  by  1985.  Construction  of  Union  prior  to  the  Federal  Water 
Pollution  Control  Act  Amendments  of  1972  did  not  take  place.  Hence¬ 
forth,  no  water  qualitv  benefits  and  storage  can  be  claimed.  This  act 

does  not  preclude  stream  flow  augmentation  as  a  project  purpose.  The 
Corps  looked  inti)  the  matter  of  subjoining  st ream  flow  as  a  viable 
inclusion  but  found  this  not  to  be  a  supportable  or  practicable  addendum 
at  this  time.  Stream  t  low  augment  at  ion  could  h>-  claimed  for  canoes 
and  fishermen  if  the  flows  along  the  Meramei  and  ihmrbeuse  Rivers 
needed  augmentation.  Preliminary  investigations  indicated  tli.it,  for 
canoeing  purposes,  a  minimum  of  one  toot  o:  water  is  required.  A 
review  of  a  17-war  period  of  recor  i  ir.nicatid  t  ii.it  Me ranee  River 
t  lows  had  not  gone  below  1  10  c!s  (1.5  r .  •  t  it  l.icifii  >  and  onlv  twice 
in  recorded  history  has  it  reached  this  !  v  point.  iiius ,  there  does 
not  appear  to  be  rat  iona’.t  t  »r  st  r*.  tv;  'low  au. ■.::■>  nt.it  ion  as  a  purpose . 
Further,  the  Me  ranee  Park  reserve  i  r  wilt  st  d-  !  !  i  flows  wit  ho-.t  the 
Union  project,  suggesting  that  t  a,  :a  r.  t  at  or.-  natural  :  low  mirtir.itm 
of  13<)  cf  s  will  probabl  v  :iot  !•>  <  r  ien-v.i  t.aiu.  Augment.;*  ion  along 
the  Courbeuse  River  is  not  cons:  et.  d  tie.  rssarv  for  the  s.-.r..  reasons. 
Therefore,  the  Union  hake  pro  ;*•>  t  t -a ■-  not  in.  lude  res.  rvoi  r  storage 
for  any  type  of  flow  augment  at  i-T. .  ha.  ar.  plan  do.  -  include 

reservoir  storage  for  recreational  purpo-  -  in, .-rp.-rat  ing  tpproxinatel v 
the  same  volume  previously  al  local  ••,!  t  water  -jualitv. 


pollution  of  ground  and  surface  water  supplies;  loss  of  natural  vegetation; 
stress  on  existing  highway  system. 


4.  Alternatives: 


a.  Alternatives  studied  before  authorization  of  the  Union  Lake  project. 

b.  Other  alternatives  open  for  consideration. 

(1)  Nonstructural  alternatives. 

t 

(a)  Abandonment  of  construction  of  Union  Lake  project. 

(b)  Preservation  of  the  Rourbeuse  River  for  recreational  and  scien¬ 
tific  purposes. 

(c)  Nonstructural  flood  damage  protection  measures. 

(2)  Structural  alternatives. 

(a)  Dry  lake. 

(b)  Upstream  multi-purpose  lakes. 

(c)  Levee  protection. 

(3)  Combination  of  nonstructural  and  structural  measures. 

5.  Comments  Received: 


Thomas  F.  Eagleton,  United  States  Senator 
U.  S.  Forest  Service 
U.  S.  Soil  Conservation  Service 
Environmental  Protection  Agency 
Federal  Power  Commission 
U.  S.  Department  of  Housing  and  Urban 
Development 

U.  S.  Department  of  the  Interior 

Advisory  Council  on  Historic  Preservation 

U.  S.  Department  of  Transportation 

U.  S.  Department  of  Commerce 

Office  of  Economic  Opportunity 

State  of  Missouri 

Missouri  State  Park  Board 

Meramec  Basin  Association 

Missouri  Speleological  Survey,  Inc. 

Citizens  Committee  to  Save  the  Meramec,  Inc. 
Missouri  Chapter  of  the  American  Fisheries 
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1.  PROJECT  DESCRIPTION  AND  HISTORY 

1.1  LOCATION 

The  project  will  be  located  in  Franklin  County  about  6  miles 
southwest  of  the  town  of  Union  (PLATE  1).  The  datnsite  is  on  the  Bourbeuse 
River,  12.5  miles  upstream  from  its  confluence  with  the  Meramec  River. 

The  main  access  route  to  the  dam  would  be  by  county  road  WW  from  Inter¬ 
state  Highway  1-44  (U.S.  66)  (PLATE  2),  the  intersection  being  1  mile 
southwest  of  St.  Clair,  Missouri.  The  alternate  route  would  be  county 
road  UU  from  U.  S.  Highway  50,  the  intersect  ion  being  1  mile  west  of  Union, 
Missouri . 


1.2  AUTHOR  I  ZAP  ION  AND  HISTORY  OF  THE  PROJECT 

The  project  was  authorized  bv  the  Flood  Control  Act  of  28  June 
1938,  Flood  Committee  Document  No.  1,  75th  Congress,  Lst  Session. 

Union  Lake  has  been  recommended  for  start  in  Fiscal  Year  1976.  If 
construction  funds  are  appropriated,  land  acquisition  would  be  initiated, 
a  contract  let  for  abutment  treatment,  and  engineering  and  design  continued. 

On  29  December  1970,  an  advance  participation  contract  was  signed  with  the 
Missouri  State  Highway  Commission.  This  contract  provided  for  construction 
of  Missouri  State  Highway  185  at  a  location  and  elevation  which  would  be 
compatible  with  the  Union  Lake  requirements.  The  road  project  is  in  the 
design  and  right-of-way  stage.  The  estimated  cost  of  relocating  Highway 
185,  Federal,  and  State  funds  is  $3,000,000. 

The  present  estimated  cost  of  the  Union  Lake  project  (1  July  1974) 
including  the  Highway  185  relocation  is  $51,200,000.  The  sequence  for  initia¬ 
ting  major  construction  items  on  the  project  is  given  in  Table  1. 

Table  1.  Sequence  for  initiating  major  construction  items. 

S^qjuence 

1st  yea r 
2nd  vear 
3rd  year 
4th  vear 
5th  year 
5th  year 

1.3  (MINERAL  DESCRIPTION  AND  PURPOSE 


State  Highway  185 
Preparation  of  Abutments 
Administration  Building 
Dam  and  Spillway 
Land  Clearing 
Impoundment 


The  Union  Lake  will  be  formed  by  the  construction  of  a  rolled, 
earth-filled  dam  which  will  have  a  crest  length  of  about  2,100  feet  and 
a  top  width  of  35  feet  (See  PLATE  3).  The  maximum  height  of  the  embank¬ 
ment  will  be  150  feet  above  the  mean  streambed.  The  lake  will  extend  at 
normal  pool  approximately  36  miles  upstream  on  the  main  stem  of  the 
Bourbeuse  River  (See  PLATE  2).  The  impoundment  will  have  a  surface  area  of 
6,600  acres  at  normal  pool,  elevation  619.0  m.s.l.,  and  12,900  acres 
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at  the  top  of  flood  control  pool,  elevation  t>5l.O  m.s.l.  At  full  flood 
control  pool,  the  lake  will  have  a  capacity  ol  477,100  acre-feet.  Other 
pertinent  data  are  presented  in  Table  2. 

In  the  formulation  of  Union  hake,  the  objective  was  to  devise  a 
sound  plan  for  the  development  of  water  and  related  land  resources  to 
meet  the  immediate  and  long-range  needs  of  the  basin  in  an  orderly, 
efficient  and  timely  manner.  Consideration  was  given  to  all  beneficial 
aspects  of  a  multiple-purpose  lake  on  the  main  stem  of  the  Bourbeuse 
River.  In  the  case  of  Union  Lake,  it  was  determined  that  the  major  pri¬ 
mary  project  benefits  were  flood  control,  water  supply,  stream  flow  aug¬ 
mentation  (pollution  abatement),  recreation,  fish  and  wildlife  conserva¬ 
tion,  and  navigation.  The  applicable  benefits  and  separable  costs  of 
each  project  purpose,  based  on  a  100-year  economic  life,  were  determined, 
and  the  relative  benefit-cost  percentage  was  allowed  to  seek  its  own 
level  of  importance. 

1.4  MAJOR  STRUCTURAL  FEATURES  OF  THE  PROJECT 

The  following  is  a  brief  description  of  the  principal  structures 
required  by  the  proposed  plan  of  development.  Investigations  and  pre¬ 
liminary  designs  have  advanced  sufficiently  to  assure  an  economical  and 
f easible  plan. 

1.4.1  DAM  EMBANKMENT 

The  dam  embankment  will  be  approximately  2,100  feet  long  with 
a  crown  width  of  35  feet,  and  a  maximum  dam  height  of  155  feet  above 
valley  rock.  It  will  consist  of  an  impervious  clay  gone  and  an  upstream 
pervious  shell  composed  of  two  zones.  Sand  and  gravel  deposits  from 
borrow  areas  in  the  valley  will  be  used  to  construct  the  interior  portion 
of  the  upstream  pervious  shell.  Fresh  rock  from  the  spillway  excavation 
will  form  the  outer  shell  zone  upstream.  A  filter  zone  with  5-foot  hor¬ 
izontal  dimension  and  slopes  of  1  on  0.4  separates  the  pervious  material 
from  the  impervious  material.  Core  slopes  of  1  on  0.4  and  1  on  0.5  have 
been  found  to  be  adequate  for  outer  and  inner  rock  slopes  of  1  on  2.5  and 
1  on  1.8,  respectively.  The  impervious  core  will  he  about  13  feet  wide 
at  the  top  of  the  sand  drain  with  a  maximum  width  of  110  feet  on  rock  at 
the  base  of  the  dam.  A  cut-off  trench  into  rock  is  not  required.  An 
inclined  pervious  sand  drain  10  feet  in  thickness  will  lie  constructed 
within  the  impervious  clay  zone.  This  inclined  part  of  the  sand  drain 
will  be  controlled  by  a  1  on  0.5  slope  line  beginning  10  feet  upstream 
of  the  downstream  edge  of  the  crown  of  the  embankment  and  will  extend 
from  5  feet  below  the  top  of  the  dam  to  intersect  a  horizontal  sand  drain 
5  feet  thick  under  the  downstream  portion  of  the  dam.  The  downstream 
slope  of  the  dam  will  be  covered  with  a  b-inch  layer  of  topsoil  obtained 
from  material  stripped  from  the  downstream  borrow  area,  and  seeded. 

1.4.2  SPILLWAY 

The  spillway  will  be  located  in  the  left  abutment  ridge  sepa¬ 
rating  the  Bourbeuse  River  and  Voss  Creek  (See  PLATE  3A) .  The  spillway 
crest  will  be  located  in  a  rock  cut. 
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Table  2.  Pertinent  project  data 


Location  of  Dam 

Stream  Bourbeuse  River,  Missouri 

River  mile,  above  mouth  32.3 

County  Franklin 

Location  of  I.ake  (normal  pool) 

River  mile,  above  mouth  32.5  to  68.5,  approximately 

County  Franklin 

Drainage  Area 

Upstream  from  damsite,  sq.  mi.  771 
Stream  Flow,  Under  Natural  Conditions  (At  Damsite) 


(Period  1921  to  1968,  inclusive) 

Average  daily  flow  c.f.s.  617 

Maximum  flow  c.f.s.  33,100 

Minimum  flow  c.f.s.  11 

Channel  Capacity  Below  Damsite  c.f.s.  4,000 


After  100-year 


I  terns 

Units 

J_nit_iaJL 

sediment  at  ion 

Inactive  i’ool 

Elevation 

feet 

571 

571 

Area 

acres 

1,000 

800 

Storage 

acre-feet 

13,700 

9,200 

Storage  (runoff) 

inches 

0.  33 

0.22 

Joint-Use  Pool 

Elevation 

feet 

618.6 

618.6 

Area 

acres 

6,600 

6,400 

Storage 

acre-feet 

160,500 

155,000 

Water  supply  storage 

acre-feet 

10,500 

10,500 

Equivalent  runoff 

inches 

0.25 

0.25 

Equivalent  runoff 

inches 

0.81 

0.81 

Recreat ion 

acre-feet 

116,800 

111,300 

Maximum  regulated  out¬ 

flow  (mean  daily) 

c.f.s. 

4,000 

4,000 

Minimum  regulated  out¬ 

flow  (mean  daily) 

c.f.s. 

11 

11 

Flood  Control  Pool 

Elevation 

feet 

651 

651 

Area 

acres 

12,900 

12,900 

Storage 

acre-feet 

303,100 

303,100 

Storage  (runoff) 

inches 

7.37 

7.37 

Regulated  outflow  (mean 

daily)minimum 

c.f.s. 

4,000 

4,000 
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1 1  c-ms 

Units 

I  nit  ial 

After  100-year 
sedimentation  (1) 

Surcharge  Pool 

E 1  fv.it  i  on 

feet 

674.5 

679.5 

Area 

acres 

2 1,900 

21,900 

Storage 

acre-feet 

491 ,2Do 

491,200 

Storage  (runoff) 

inches 

1  1.94 

11.94 

Maximum  outflow 

c  .  f  .  s . 

88,200  (1) 

88,200  (1) 

Ft eehoa  rd 

Elevat  i'<n 

f  eet 

68  1 

6  8  3 

Area 

acres 

2  3, 148 

2  3,198 

Storage 

acre-feet 

78,900 

78,900 

Storage  (runoit) 

inches 

1 .92 

1.92 

He i ght 

feet 

3.5 

3.5 

1 1  ems 

Units 

Value 

Standard  Project  Flood 

Peak  flow  (natural  conditions) 

c  .  t  .  s  . 

73,400 

Peak  inflow  (reservoir) 

c  .  f  .  s  . 

114,300 

Peak  outflow  (reservoir) 

c  .  f  .  s  . 

4 , 000 

Design  storm 

i  nche.s 

11.57 

Kunof (  (includes  base 

f  low) 

i nches 

7.74 

Hunoft  (includes  base 

f  low) 

acre-t eet 

318, 300 

Spillway  Design  Flood 

Peak  inflow 

c  .  f  .  s . 

264,000 

Peak  out  1  low 

c  .  f  .  s . 

88,200 

Spillway  design  storm 

inches 

2  3.01 

Runoff  (includes  base 

flow) 

i  nc.hes 

19.92 

Runoff  (includes  base 

f  low) 

ae  re- feet 

819,100 

(1)  Includes  3,000  c.f.s.  release  assumed  through  sluices. 
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The  crest  will  be  at  elevation  651.0  m.s.l.  Concrete  walls  5  feet  high 
will  be  prov  idl'd  at  the  ends  of  the  spillway  crest.  The  entrance  channel 
invert  will  be  at  elevation  631.0  m.s.l.,  for  a  distance  of  230  feet,  then 
will  slope  upward  at  the  rate  of  1  vertical  on  10  horizontal  to  meet  the 
upstream  edge  of  the  crest  at  elevation  651.0  m.s.l.  The  exit  channel 
profile  will  be  based  on  carrying  maximum  spillway  discharges  (85,700 
c.f.s.)  at  the  critical  slope  of  about  0.6  percent  until  the  channel  is 
terminated  into  a  natural  ravine  that  returns  to  Voss  Creek,  and  then 
to  the  Bourbeuse  River  at  Reiker  Ford.  The  overburden  at  the  spillway 
will  have  1  on  4  excavation  slopes  to  prevent  excessive  erosion  and 
environmental  damage.  A  10-foot  rock  bench  will  be  provided  along  the 
overburden  rock  contact,  and  a  7-foot  chain  link  fence  will  be  placed 
on  t lie  bench  at  the  toe  of  the  1  on  4  slope  for  safety.  The  rock  will 
be  excavated  at  slopes  of  4  vertical  on  1  horizontal. 

1.4.3.  OUTLET  WORKS 

1 . 4 . 3 . 1 .  General 

The  outlet  works  will  be  located  at  the  left  side  of  the  valley. 

It  will  consist  of  a  cut-and-cover  conduit  with  an  approach  channel,  intake 
structure,  service  bridge,  transition  section,  and  stilling  basin.  The 
length  of  the  conduit  will  be  890  feet  from  the  intake  to  the  downstream 
portal.  Provisions  for  temperature  control  of  downstream  releases  will  be 
incorporated  into  the  intake  structure.  Two  18-inch  diameter  steel-lined 
conduits  will  be  provided  and  could  be  used  to  supply  water  to  a  fish 
hatchery.  At  the  present  time,  however,  there  are  no  plans  for  the  con¬ 
struction  of  a  fish  hatchery  by  the  Fish  and  Wildlife  Service  or  the 
Missouri  Department  of  Conservation. 

1.4. 3. 2.  Conduit 

The  cut-and-cover  conduit  will  be  founded  on  rock  at  the  left  side 
of  the  valley.  A  single,  oblong-shaped  conduit  was  selected  for  structural 
economy  and  hydraulic  efficiency.  The  conduit  will  be  12  feet  wide  by  16 
feet  high,  with  a  fiow  area  of  161.1  square  feet.  Four  conduit  sections 
with  different  wall  thicknesses  will  he  used  to  resist  the  varying  hydro¬ 
static  and  soil  loads  on  the  conduit.  The  invert  of  the  conduit  will  be 
at  elevation  530.0  m.s.l.,  at  tiie  intake,  and  529.0  m.s.l.  at  the  down¬ 
stream  portal.  A  bulkhead  slot  will  be  provided  at  the  downstream  portal 
to  permit  unwatering  of  the  conduit.  Four  seepage  collars  will  be  provided 
at  the  monolith  joints  within  the  impervious  core  of  the  dam  embankment. 

1.4. 3. 3.  Intake  Structure 

The  intake  structure  will  consist  of  a  reinforced  concrete  tower 
located  at  the  upstream  toe  of  the  embankment.  Trash  beams  will  be  pro¬ 
vided  at  the  intake.  The  intake  structure  will  have  two  rectangular  gate 
passages  6  feet,  6  inches  wide  by  14  feet  high.  This  will  result  in  a 
gate  area  of  about  13  percent  greater  than  the  conduit  area.  A  transition 
section  will  be  provided  downstream  of  the  intake  structure.  The  intake 
structure  will  be  of  the  wet-well  type  with  wheel-type  service  gates. 
Hydraulic  operators  for  the  service  gates  will  be  located  above  the  top  of 
the  flood  control  pool.  One  wheel-type  emergency  gate  will  be  provided  for 
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use  in  either  of  the  two  emergency  gate  wells.  One  steel  bulkhead  will  be 
provided  tor  use  in  either  bulkhead  slot.  The  upstream  side  of  the  bulk¬ 
head  slots  will  he  closed  below  the  service  platform  at  elevation  625.0 
m.s.l.,  and  covers  will  be  provided  at  the  service  platform  to  prevent  flow 
through  the  bulkhead  slots.  An  operating  house  with  floor  at  elevation 
681.0  m.s.l.  will  be  provided.  An  overhead  crane  will  be  provided  therein, 
for  maintenance  work  on  the  service  gates  and  operating  equipment,  and  for 
installation  and  removal  of  the  emergency  gate  and  bulkheads.  A  service 
bridge  with  deck  at  elevation  683.0  m.s.l.  will  be  provided  for  access  to 
the  intake  structure  from  the  left  abutment  of  the  dam.  A  low-flow  sluice 
will  be  provided  and  the  hydraulic  operator  for  the  gate  will  be  located 
on  the  service  platform  at  elevation  625.0  m.s.l.  The  water  temperature 
control  features,  will  be  located  at  the  upstream  side  of  the  intake  struc¬ 
ture  and  will  be  constructed  as  an  integral  part  thereof.  The  intakes  for 
the  fisli  hatchery  conduits  will  he  located  at  the  right  side  of  the 
intake  structure. 

1.4. 3.4.  Water  Temperature  Control  Features 

The  water  temperature  control  features  will  consist  of  a  reinforced 
concrete  deflector  wall  located  upstream  of  the  conduit  intakes,  and  con¬ 
structed  as  an  integral  part  of  the  intake  structure.  The  top  of  the  wall 
will  be  at  elevation  599.0  m.s.l.,  which  is  20  feet  below  the  top  of  the 
joint-use  pool.  Warm  water  releases  will  he  drawn  over  the  wall  from  the 
upper  part  of  the  pool.  The  length  of  the  top  of  the  wall  will  he  about 
80  leet,  which  will  result  in  the  mean  flow  velocity  being  less  than  3  feet 
per  second  for  flood  control  releases  of  4,000  c.f.s.  When  the  water  sur¬ 
face  is  below  619.0  m.s.l.,  the  required  releases  will  he  much  smaller,  and 
can  be  drawn  over  the  top  of  the  wall  even  though  the  water  surface  may  have 
dropped  several  feet  below  the  top  of  the  joint-use  pool.  To  provide  for 
releases  when  the  water  surface  drops  even  lower,  a  16-foot-wiJe  slot  will 
be  provided  at  the  upstream  side  of  the  structure.  The  slot  will  extend 
from  tin’  invert  at  elevation  530.0  m.s.l.  to  the  top  of  the  wall  at  eleva¬ 
tion  599.0  m.s.l.  Concrete  stoplogs  will  be  provided  and  will  he  removed 
from  the  slot,  as  necessary,  to  make  releases  when  the  water  surface  is  near 
or  below  the  top  of  the  wall.  Since  the  height  of  each  stop  1 og  will  be 
about  3  feet,  warm  water  releases  will  be  possible  at  any  water  surface  ele¬ 
vation  by  removing  only  enough  stoplogs  to  permit  the  desired  releases  to 
be  made.  The  top  of  the  stoplogs  will,  at  all  times,  be  kept  a  sufficient 
depth  below  the  water  surface  to  prevent  the  water  surface  within  the  struc¬ 
ture  from  dropping  below  the  water  surface  in  the  lake.  The  16-foot-wide 
stoplog  slot  will  also  be  utilized  for  construction  diversion  and  emergency 
drawdown  of  the  lake.  Bulk  filler  material  such  as  rigid-foam  insulation 
will  be  attached  to  the  ends  of  the  stoplogs  in  order  to  prevent  foreign 
material  from  completely  filling  the  space  at  the  ends  of  the  stoplogs. 

This  material  will  insure  that  the  stoplogs  can  be  rapidly  removed  after  an 
extended  period  during  which  they  have  not  been  removed.  Storage  slots  for 
the  stoplogs  will  be  provided  above  the  conduit  intakes.  A  crane  will  be 
provided  for  placement  and  removal  of  stoplogs  and  for  transporting  them  to 
their  storage  slots. 
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1.4. 3. 5.  Conduits  for  Fish  Hatchery 

The  Missouri  Department  of  Conservation  has  expressed  an  interest 
in  the  feasibility  of  constructing  a  fish  hatchery  immediately  downstream 
of  the  dam.  In  order  to  accommodate  this  tvpe  of  a  facility,  it  would  be 
necessary  to  include  in  the  project  design  two  18-ineh  diameter  steel-lined 
conduits  with  intakes  at  elevations  at  6 09  m.s.l.  and  584  m.s.l.  to  provide 
water  supply  to  the  hatchery.  The  intakes  for  the  conduits  would  be  located 
at  the  right  side  of  the  intake  structure  adjacent  to  the  service  platform. 
Trash  racks  and  sluice  gates  would  be  provided  at  botli  intakes.  Flow 
through  the  conduits  would  be  controlled  downstream  of  the  dam;  therefore, 
the  sluice  gates  would  be  infrequently  operated.  A  portable  power  unit  would 
be  provided  for  their  gate  operators.  The  hatchery  conduits  would  be 
located  along  the  right  side  of  the  outlet  conduit  in  a  concrete  encasement. 
The  conduits  would  be  terminated  at  a  manhole  adjacent  to  the  stilling  basin. 
By-passes  with  gate  vaLves  would  be  provided  at  the  manhole  for  flushing. 

1.4. 3.6.  Stilling  Basin 

The  stilling  basin  design  was  based  on  flood  control  releases  of 
4,000  c.f.s.  The  stilling  basin  will  be  64  feet  long  by  21.5  feet  wide. 

The  floor  of  the  27-foot  long  chute  will  have  a  parabolic  drop  from  the 
conduit  invert  at  elevation  529.0  m.s.l.  to  the  stilling  basin  floor  at  ele¬ 
vation  516.5  m.s.l.  The  top  of  the  stilling  basin  walls  will  be  at  elevation 
545.0  m.s.l.,  which  is  above  the  tailwater  elevation  corresponding  to  maxi¬ 
mum  releases  during  emergency  drawdown.  Chute  blocks  and  baffles  will  be 
provided.  A  bulkhead  slot  will  be  provided  at  the  downstream  portal  i or 
dewatering  of  the  conduit.  The  stilling  basin  will  be  designed  as  a 
U-frame  structure.  Floor  drains  and  uplift  anchors  will  be  provided.  A 
manhole  will  be  provided  at  the  right  side  of  the  stilling  basin  as  a 
terminal  for  the  fish  hatchery  conduits. 

1.5  SECONDARY  STRUCTURAL  FEATURES 

1.5.1  RELOCATIONS 

Construction  of  the  project  will  involve  certain  remedial  measures 
to  one  section  of  state  highway,  two  sections  of  countv  highways.  power 
and  telephone  lines,  and  150  graves  in  private  and  public  cemeteries.  The 
plan  of  relocation  for  each  road  or  utility  has  been  discussed  witli  the 
owners  or  their  authorized  representatives  and  has  been  generally  accepted. 

Construction  of  the  reservoir  will  require  the  relocation  of 
approximately  a  one-mile  section  of  State  Highway  185.  This  relocation 
will  he  designed  and  constructed  under  an  advance  financial  participation, 
cost  reimbursable  contract  with  the  Missouri  State  Highway  Commission. 

The  project  is  now  in  the  design  stage  and  will  be  built  to  an  elevation 
compatible  with  Union  Lake  requirements. 

Franklin  County  roads  208  and  234  will  require  alteration  due 
to  construction  of  the  Lake.  These  total  approximately  one  mile  in  length. 

Preliminary  field  investigations  indicate  there  are  at  least 
two  cemeteries  within  the  project  limits.  Of  these,  one  will  probably 
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require  reLocation,  the  other,  on  private  lands  in  a  recreation  area  but 
above  flood  control  pool,  will  be  fenced.  The  relocations  involve  approxi¬ 
mately  150  burials. 

1.5.2  PROJECT  AREA  CLEARING 

The  proposed  clearing  of  the  lake  area  includes  the  removal  of 
timber,  buildings,  fences,  bridges,  houses,  and  all  other  obstructions. 
Approximately  157  building  sites  would  be  cleared  with  the  majority  being 
within  the  normal  pool  of  the  lake  and  the  remainder  being  within  the 
flood  control  pool  or  the  public  recreation  areas.  Generally,  all  land 
below  elevation  622.0  m.s.l.,  3  feet  above  the  normal  or  joint-use  pool, 
will  be  cleared.  However,  there  is  flexibility  in  policies  regarding 
clearing  of  timber  and  consideration  will  be  given  all  possible  clearing 
combinations.  The  alternative  considerations  will  be  coordinated  with 
all  appropriate  agencies  to  assure  a  satisfactory  balance  between  esthetic 
values,  fish  and  wildlife  habitat,  boating  safety,  water  quality,  and 
public  health. 

All  downed  timber  will  be  disposed.  Time  has  been  allowed  in 
the  construction  schedule  to  permit  timber  salvage.  Disposal  of  the 
products  of  clearing  would  conform  to  applicable  federal,  state,  and 
county  regulations.  Products  of  timber  clearing  would  he  utilized  to  the 
maximum  extent  possible  with  encouragement  of  the  contractor  to  dispose 
of  wood  materials  commercially .  Buildings  and  improvements  which  are 
considered  to  have  a  salvage  value  are  either  retained  by  the  former 
owner  for  removal  from  the  site  or  advertised  and  sold  by  the  Government 
and  removed  from  the  site  by  the  purchaser. 

Dug  water  wells  and  cisterns  within  the  project  lands  would 
be  filled  with  earth  material.  Drilled  water  wells  within  the  lake  and 
project  boundaries  would  be  sealed  or  plugged  in  a  manner  to  prevent 
pollution  of  ground  water. 

1.5.3  RECREATIONAL  DEVELOPMENT 

Thirteen  areas  encompassing  5,840  acres  have  been  selected  to 
serve  the  initial  and  future  public  recreational  needs  at  Union  Lake. 
Facilities  provided,  all  or  in  part  by  the  Corps  of  Engineers,  will  include 
roads,  parking  units,  picnic  shelters,  comfort  stations,  shower  and  laundry 
buildings,  and  boat  ramp  lanes.  Water  and  sewage  facilities  necessary  to 
accommodate  these  recreation  facilities  will  also  he  provided.  Additional 
facilities  will  be  provided  by  the  State  of  Missouri  and  private  conces¬ 
sionaires.  Recreational  areas  to  be  developed  are  shown  on  Plate  4. 

An  additional  4,200  acres  have  been  proposed  for  acquisition  in 
the  upper  reaches  of  the  lake.  These  remote  locations  would  provide  oppor¬ 
tunities  for  implementing  conservation  practices,  improved  hunting  and  f ish- 
ing  access,  nature  study  and  interpretation,  bird  watching,  and  primitive 
camping,  as  well  as  help  protect  the  upper  reaches  from  unwise  development. 
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ADMINISTRATION  BUILDING  AND  MAINTENANCE  FACILITIES 


I'he  administration  building  and  maintenance  facilities  are 
located  in  one  complex  near  the  right  abutment  of  the  dam,  functioning 
together ,  but  visually  separate  from  each  other.  The  separate  approaches, 
separate  parking  taclliti.es,  and  grade  separations  prevent  the  visiting 
public  from  viewing  the  maintenance  operations.  A  Junctional  connection 
between  the  administration  building  and  maintenance  shed  is  provided  by 
means  of  a  stair. 

1.5.5  OVERLOOK  SHELTER 

An  over  Look  structure  will  he  located  on  the  right  abutment. 

Ihe  structure  will  he  of  Limber  construction,  and  afford  a  view  of  the 
dam  and  its  immediate  surroundings. 

1.5.6  ROADS  AND  OTHER  FEATURES 

Approximately  14  miles  of  access  and  service  roads  will  be 
constructed  on  project  lands.  Parking  areas  will  be  provided  at  the 
administration  building,  the  overlook  area,  and  at  recreational  areas. 

1.6  NON- FEDERAL  FEATURES 

l.h.l  EL"!  HA: EMERY 

Tlie  Missouri  Department  of  tense rvat  ion  has  expressed  an  interest 
in  the  feasibility  of  construct  ice  a  fish  hatchery  i mined i at •  • ! y  downstream 
of  the  dam.  If  constructed,  water  releases  and  project  land  would  he  made 
available  for  its  operation  at  no  expense  to  t Li  Missouri  Department  of 
Conservat ion. 

1.6.2  STATE  PARKS 

A  tentative  agreement  has  hoi  n  t  e  i.  <  i  with  the  Missouri  Park 
Board  to  grant  that  state  agency  2, '»<>'>  a>  r<  .  el  land  in  reereation  areas 
1  and  6  tii  he  operated  as  state  parks  t^e,  i"  \  ■  !  '.1  . 

1.7  DESIGN  EONS  I  HERAT  IONS 

Design  invest  ig.it  ions  lor  Union  1  iki  in.  In, fed  examinations  of 
geologic  conditions  to  document  tin  -potent  i  il  i-.paet  on  the  surrounding 
area  and  the  integrity  <>t  the  structure.  lln-  invest  ig. it  ions  included 
study  Hi  pertinent  pub  l  i  shed  geological  liiet.iture  and  t  opograph  i-.  maps, 
t  ield  recoima  i  ssunce ,  geologic  mapping,  extensiee  oil  and  bedrock 
sampling,  laboratory  and  in-place  l  ield  test  i tie  o t  the  soil  and  bedrock 
materials  and  t  ield  tests  and  1 ow  - 1  1 ow  measurements  to  determine  the 
leakage  chart.  tc  ;  ties  ot  the  loutnl.it  ion  materials.  the  three  most 
significant  .tree-  of  geologic  concern  are  t he  effects  of  earthquakes, 
foundation  stability,  and  foundation  and  reservoir  leakage. 
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lilt'  ’  nii’”  !  .m'  is  located  in  Zone  1  o!  the  seismic  risk  map  of  the 
United  States  developed  bv  FSSA-Coas t  a  nil  UeoJctic  Survey.  The  design  of 
Union  hake  Dam  will  hi-  predicated  on  t ho  occurrence  of  a  minor  earthquake  in 
the  immediate  vicinity  ot  the  dam  with  the  proper  factor  of  safety  as  speci¬ 
fied  hv  current  i  ops  ct  Engineers  design  criteria.  Under  these  conditions, 
the  chance  of  earthquake  damage  that  would  r.-sult  in  dam  failure  is'  consid¬ 
ered  verv  remote. 

1.7.7  STABILITY  AND  I.FAKACF 

foundation  materials  and  conditions  for  the  Union  Lake  Dam  were 
thoroughly  investigated  to  determine  stability  and  leakage  conditions. 
Laboratory  and  field  teats  and  investigations  were  made  of  the  strength 
charne t er  ist  i  cs  of  the  soil  and  bedrock.  Leakage  character ist ies  were 
studied  during  the  sub-surface  exploration  period  to  develop  the  plan  best 
suited  to  prevent  leakage  and  development  of  high  internal  water  pressure 
which  could  cause  1  allure  of  the  structure.  The  results  of  these  tests  and 
the  information  gained  from  them  will  he  used  in  tiie  embankment  design. 

1 . 8  AO  >U  1  S  1  1 1  ON  RLQU  l  REMF.NTS 


Total  lands  to  be  acquired 

for  th 

e  ''nion  Fake 

would  consist  of 

approximate!)  .2  3,8X5  acres.  Of  t hi 

s  total 

,  21.693  acri 

•s  would  he  purchased 

in  fee  and  1,862  acres  acquired  as 

f Iowa go 

easement  s  . 

These  lands  (acres) 

are  classified  in  Table  l  by  type. 

Table  3.  Land  and  property  acquit' 

ed  for 

Union  Lake  (r 

teres)  . 

l\  e 

Fasenen t 

Subdivision  I. and 

90 

Home  sites  and  recreational 

1  99 

1 

Farms  (cropland) 

8 ,  _->  7  4 

1 , 326 

Brush  and  timber 

1,733 

374 

Water  courses 

502 

191 

Total 

21,9  9  3 

1,892 

Types  of  improvements  located  on  the  above  properties  consist  of: 

Farm  buildings  100 

Cabins,  cottages,  lodges,  and  residences  55 

Commercial  buildings  2 

Land  for  the  Union  Lake  project  will  he  acquired  in  accordance 
with  the  revised  1962  Joint  Land  Acquisition  Policy  of  the  Departments  of 
the  Interior  and  Army  adopted  in  February  1962. 
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In  general,  the  land  acquis  it  ion  p.>l  ic  .  •  •  ■  :»:  .  :  .  !  it  <  ■  '  • .  ;  •  :  ,•< 

interest  would  be  acquired  to  elevation  M  '•  :  >-«-i  ,  •  •  i-a>n.iMc 

freeboard,  or  100  feet  horizontally  from  tin-  top  of  the  ;.>i:it-us»  ele¬ 

vation  619  ra.s.l. ,  whichever  is  greater.  In  addition,  !. (equate  o  a  to 
provide  for  public  use  and  recreation  during  tin-  /  lie  ot  the  pro',  e.  :  will  he 
acquired  at  the  13  public  access  areas  indieat  ui  o:i  i’l.AlE  .. 

Consideration  by  the  Corps  of  Engineers  is  he  i tip.  given  to  grant  ing 

an  exception  to  the  300-foot  criteria  where  such  aequ  is  i  t ions  would  require 
the  taking  of  highly  developed  areas  and  in  certain  steep  bluff  areas  where 
lands  are  well  above  elevation  619.0  m.s.l.  An  additional  exception  to  the 
300-foot  criteria,  will  be  in  the  upper  reaches  of  the  lake  on  the  Bourbeuse 
River  and  tributaries  where  flowage  easements  in  lieu  of  fee  acquisitions 
will  be  acquired. 

In  the  interest  of  fully  informing  landowners  as  to  how  they  will 
be  affected  by  the  project  and  what  portion  of  their  property  will  be 
acquired,  section  and  sub-section  corners  will  be  re-established  in  the 
vicinity  of  the  lake.  The  perimeter  of  the  ''reject  or  the  taking  line 
which  will  be  the  boundary  between  private  and  Government  lands  will  then 
be  marked.  Wherever  possible  this  will  he  done  before  the  land  is  purchased. 

1.9  PROJECT  OPERATION 

The  plan  of  operation  of  the  Union  hake  is  to  maintain  the  level 
of  the  lake  as  near  to  the  top  of  the  normal  or  joint-use  pool  as  possible. 
Once  the  lake  is  filled  to  the  top  of  the  joint-use  pool,  releases  will 
approximate  inflows  except  during  floods  and  droughts.  This  will  encourage 
river  fluctuations  similar  to  existing  conditions.  During  floods,  a  fixed 
flood  release  will  be  made  and  all  additional  inflow  will  be  stored.  Simu¬ 
lated  reservoir  operation  studies  for  a  47-year  period  of  record  showed  709 
days  when  inflow  to  the  lake  would  have  exceeded  3,000  e.f.s.  (3,000  c.f.s. 
was  used  as  a  conservative  fixed  flood  release).  While  flood  releases  from 
the  lake  did  not  exceed  3,000  c.f.s.  (about  three-quarter  bankfull  at  the 
damsite),  these  studies  did  show  that  releases  of  3,000  c.f.s.  were  neces¬ 
sary  for  1,874  days  to  evacuate  stored  floodwatcrs.  In  short  then,  flows 
at  or  above  three-quarters  bankfull  occurred  at  the  damsite  about  15  days 
per  year  under  natural  conditions.  With  the  dam  assumed  in-place,  flows 
at  the  damsite  would  have  been  at,  but  not  above,  three-quarter  bankfull 
for  about  40  days  per  year. 

The  operation  of  the  project  with  regard  to  the  project  purpose  is 
discussed  below. 

1.9.1  RECREATION 

The  Union  lake  at  normal  or  joint-use  pool  will  have  a  surface  area 
of  6,600  acres.  The  maintenance  of  this  pool  at  approximate  elevation 
619  m.s.l.,  together  with  the  attendant  17,185  acres  of  project  lands  sur¬ 
rounding  the  lake  will  support  an  annual  visitation  of  1,878,000  recrea¬ 
tionists  within  the  first  3  years  of  project  life.  Visitation  is  expected 
to  increase  as  additional  facilities  are  added.  Approximately  1,438,000 
visitors  will  be  accommodated  on  Corps-constructed  recreation  facilities 
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Approx  i  mat  o  1  v  3,640  acre  •  •  >:'  r-  c  real  i  on  lands  v  i  th  •'  -t.r  Hit  i«s 
diivciopevl  'or  ;  i.::  intrust  tv  use  will  oe  1  !  •  •  ”  : he  pi  eject .  These 

Lands  are  in  1  <  s!  r.itcri.  local  ions  and  ary  in  a.  from  f  -  :.o  2.027  ceres. 

(See  Plate  '■).  in-  >‘  i  s  t-uri  State  raid-.  Bo.;Vd,  :  ? :  -a  Mi  -s.':;ri  iVepar  *  -n  it.  of 

Conservation,  ..ml  the  f.i  ns  of  Engineers  il  i  provide  re,:  re  a*  ionui  iieili- 
ties  suitable  for  ear, piny,  picnicking,  swinttnlnv ,  r.d  goner  u  recretu  ien 
pursuits  on  these  areas.  Comfort  stations,  central  -mwr  •••hi  laundry 
buildings,  water  supply  and  sewage  t  rent  men t  hw  i 1  it ies  will  ;h-  provided. 
Certain  tracts  will  he  leased  to  concession,!  i  res  to  pr. vidi  onat  docks, 
storage,  overnight,  accommodations ,  supplies  and  it,,:.-  i coni  red  hv  the 
recreat  ion  ists .  The  use  and  development  within  tin*  •mhi  i.-  lands  wili  be 
planned  and  controlled. 

I. 9.2  ryoo!)  CONTROL 

Tin'  f  Loewi  control  purpose  of  the  I'nie--  •  i’-c  will  be  o:  fee  tod  by 

impounding  tne  standard  project  fLood  or  a  rum';  i'  of  7.1?  inches  from  the 

II.  square  mile  drainage  area  above  the  dam  site.  This  would  amount  to  a 
storage  of  303,100  acre-feet  between  elevations  hi  9  and  631  m.s.l.,  while 
the  regulated  outflow  of  4,000  c.f.s.  (bank full )  was  released  through  the 
outlet  works.  The  retention  of  this  s tori':  runoff  o!  ,  .  !7  inches  would 
furnish  a  high  degree  of  protection  to  7,020  ceres  in  that  port  5-  n  c‘  the 
Rourbouse  River  valley  between  t!io  dam  and  the  confluence  of  the  Meramec 
and  Bourbeuse  Rivers.  Partial  protection  would  be  afforded  an  additional 
21,920  acres  of  land  in  the  lower  Meramec  Valiev  between  the  mouth  ; !  the 
Bourbeuse  River  and  the  confluence  o!  the  Meramec  and  Mississippi  Rivers. 

The  entire  21,920  acres  will  have  a  high  degree  cl  protection  again',* 
flooding  when  the  system  of  five  major  reservoirs  proposed  for  const  rue t ion 
in  the  basin  is  completed. 
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Major  Meramec  River  floods  liavo  occurred  on  the  average  of  about 
once  every  six  years.  However,  portions  of  tin-  bottomlands  have  experienced 
flooding  almost  annually.  The  highest  flood  of  record,  August  1915,  covered 
the  entire  lower  valley  from  bluff  to  bluff.  From  1950  to  the  present,  the 
Meramec  River  Basin  has  experienced  24  damaging  floods.  In  addition  to  the 
many  thousands  of  acres  of  farmland,  the  towns  of  Fenton,  Kirkwood,  Times 
Beach,  Valley  Park,  Pacific,  Glencoe,  and  Cedar  Hill  have  experienced 
flooding.  Since  Union  Lake  will  control  the  runoff  from  almost  20  percent 
of  the  Meramec  Basin,  the  flooding  in  the  lower  basin  will  be  reduced. 

1.9.3  WATER  SUPPLY 

The  storage  for  water  supply  of  92,500  acre-feet  of  water  (evapo¬ 
ration  and  transmit  ion  loss  included)  in  the  joint-use  pool  can  be  released 
when  required  to  meet  the  requirements  for  water  supply  in  the  lower  Meramec 
Basin  during  periods  of  low  flow.  This  storage  will  also  he  available  for 
water  supply  withdrawal  by  towns  above  the  dam  near  Union  Lake. 

In  the  lower  Basin,  ground  water  is  supplemented  by  withdrawals 
from  the  Meramec  and  Missouri  Rivers.  Water  supply  demands  were  furnished 
by  the  Public  Health  Service  on  a  seasonal  basis  for  three  time  periods  - 
1970,  2020,  and  2070.  Based  on  these  data,  supplemental  water  supply 
requirements  were  determined.  It  was  found  that  by  utilizing  all  available 
sources,  the  project  requirements  in  the  lower  basin  can  be  satisfied  until 
about  the  year  1980,  after  which  other  sources  will  need  to  be  developed. 

The  lake  will  be  able  to  supply  a  minimum  of  71  million  gallons  of 
water  per  day.  This  is  sufficient  to  furnish  each  of  330,000  people  with 
approximately  150  gallons  per  day. 

1.9.4  FISH  AND  WILDLIFE  CONSERVATION 

The  normal  pool  of  Union  Lake  will  have  a  surface  area  of  6,600 
acres.  The  U.  S.  Fish  and  Wildlife  Service  estimated  (28  January  1964) 
that  there  will  be  a  net  increase  of  250,690  annual  fisherman  days  with 
the  project.  This  increase  is  composed  of  240,370  days  on  the  lake  area 
and  10,320  days  on  the  downstream  reaches.  The  outlet  works  design  will 
provide  for  the  discharge  of  warm  water  at  all  lake  stages.  This  provision 
will  help  insure  preservation  of  the  existing  downstream  fishery.  The 
overall  fishery  resources  will  be  increased  by  the  creation  of  a  large  lake 
fishery,  regulation  of  the  stream  flow  below  the  dam.  Water  releases  and 
land  downstream  of  the  dam  would  be  made  available  at  no  expense,  for  use 
in  establishment  and  operation  of  a  fish  hatchery  by  the  Missouri  Department 
of  Conservation  if  such  a  facility  is  considered  appropriate  and  agreed  upon 
with  the  Department. 

The  U.  S.  Bureau  of  Sport  Fisheries  and  Wildlife  reported  11  June 
1963,  that  there  are  "more  than  1,300  miles  of  permanent  stream"  in  the 
Meramec  Basin.  Approximately  10  percent  of  these  streams  or  130  miles  will 
be  converted  to  lakes  by  the  five  authorized  projects.  These  reaches  will 
be  replaced  by  415  miles  of  lake  shoreline.  Union  Lake  at  normal  pool  will 
inundate  36  miles  of  the  Bourbeuse  River,  and  about  11  miles  of  smaller 
tributaries.  None  of  the  latter  are  canoe  waters,  and  some  are  not  perma¬ 
nent  streams. 
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Throughout  the  project,  there  will  he  largo  areas  of  project  fee 
lands  acquired  for  other  project  purposes  that  will  lu  left  in  a  natural  or 
wild  state.  A  major  portion  of  these  lands  will  ho  included  in  a  subse¬ 
quent  license  to  the  Missouri  Department  of  Conservation  for  fish  and  wild¬ 
life  management  purposes  under  prov  is i--ns  oi  a  "General  Plan  and  Coopera¬ 
tive  Agreement"  as  required  by  the  Fish  and  Wildlife  Coordination  Act  of 
194b  and  as  amended. 

1.9.3  NAVIGATION 

The  navigation  project  purpose  assigned  to  I'nion  Lake  is  achieved 
ino i.lent Iv  on  the  Mississippi  River  during  low-flow  p-riods  bv  the  release 
of  water  for  water  supply,  low  flow  augmentation  and  improved  downstream 
fisheries. 

1.9.6  AREA  DEVELOPMENT 

The  project  purpose  is  achieved  by  Union  Lake  through  the  local 
employment  during  construction  oi  the  dam  and  facilities  and,  subsequently, 
for  the  operation  and  maintenance  of  the  lake.  The  benefits  were  based  on 
the  savings  in  unemployment  compensation.  The  amount  of  savings  was 
assummed  as  equivalent  to  the  value  of  the  wage  component  for  local  labor 
since  it  is  a  primary  means  of  providing  work  opportunities  for  those 
presently  on  relief  rolls. 

Area  development  has  been  added  as  a  project  benefit  pursuant  to 
Senate  Document  No.  97,  87th  Congress,  and  the  wishes  of  the  Senate  Appro¬ 
priations  Committee  as  discussed  in  Senate  Report  No.  1405  on  the  1969 
1’ublic  Works  Appropriations  Bill.  This  category  includes  only  the  benefits 
attributable  to  value  of  the  direct  labor  that  will  be  used  in  project 
construction  and  operation  which,  in  the  absence  of  the  project,  would 
otherwise  be  unemployed.  Additional  benefits  representing  the  impact  of 
the  project  on  the  local  economy  have  not  been  included.  These  additional 
benefits  would  accrue  through  the  development  of  tourism  and  recreational 
indust ries  . 


ONE-  1 


1.  10 


SUMMARY  OF  PROJECT  BENEFITS  AM)  COSTS 


The  project  benefits  are  tlio.se  contained  in  House  Document  No.  525, 
98th  Congress,  2d  session.  The  current  average  annual  benefits  and  charges, 
updated  to  reflect  L  July  1974  price  levels,  are  presented  in  Table  4. 

Table  4.  Annual  benefits  and  costs. 


Current 

Percent  of 

Benet’  its 

Estimate 

Current  Total 

Flood  Control 

$1,292,700 

33 

Recreation 

1,784,000 

4  5 

Augmentation  of  Stream  Flow 

0 

0 

Water  Supply 

342,000 

14 

Fish  and  Wildlife 

291,000 

7 

Area  Development 

40,000 

1 

Navigation 

11,000 

t  race 

Negative  Benefits 

_ r.9_jZPP 

Total  Annual  Benefits 

$3,957,000 

100 

Total  Annual  Costs 

2. 500.000 

Benefit-Cost  Ratio 

1,54  to  1. 

1.11  RELATIONSHIP  OF  PROJECT  TO  ME RAM EC  BASIN  PLAN 


The  relationship  of  Union  Lake  to  the  plan  for  the  development  of 
the  Meramec  Basin  can  best  be  placed  in  perspective  by  considering  the 
needs  of  the  Basin  and  then  determining  what  portion  of  those  needs  the 
Union  Lake  will  satisfy. 

The  object  of  the  Meramec  Basin  study  was  to  devise  a  sound  plan 
for  the  development  of  water  and  related  land  resources  to  meet  the  imme¬ 
diate  and  long-range  needs  of  the  basin  in  an  orderly,  efficient,  and 
timely  manner.  Tn  the  case  of  Union  Lake,  it  was  determined  that  the  major 
primary  project  benefits  were  flood  control,  water  supply,  low  flow  augmen¬ 
tation/regulation  of  stream  flow,  recreation,  fish  and  wildlife,  and  naviga¬ 
tion.  The  applicable  benefits  and  separable  costs  of  each  project  purpose, 
based  on  a  100-year  economic  life,  were  determined,  and  the  relative  benefit- 
cost  percentage  was  allowed  to  seek  its  own  level  of  importance. 

The  Meramec  Basin  Plan  and  the  Union  Lake,  as  present Iv  formulated 
and  authorized,  were  coordinated  with,  and  took  into  consideration  the 
programs  and  views  of  23  federal  and  state  agencies.  The  opinions  of  other 
quasi-public  and  private  organizations  were  solicited  and  considered. 
Consequently,  the  plan  for  the  development  of  the  Meramec  Basin,  in  general, 
and  the  Union  Lake,  in  particular,  was  the  product  of  professional  planning 
effort  and  concensus  of  a  broad  spectrum  of  informed  and  affected  citizens 
in  the  Meramec  Valley  and  St.  Louis  Metropolitan  Area. 
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After  establishing  the  basin  needs,  and  those  portions  of  these 
needs  that  each  lake  would  satisfy,  the  value  of  the  satisfaction  of  the 
needs  was  quantified  in  terms  of  tangible  economic  benefits.  The  value  of 
the  respective  benefits  of  eacli  authorized  lake,  updated  to  July  1974,  is 
indicated  in  Tabie  5.  It  is  noted  that  Union  Lake  is  an  important  segment 
of  the  total  plan,  accounting  for  approximately  IS.  5  percent  of  the 
total  benefits. 

The  Comprehensive  Study  of  the  Meramec  Basin  and  the  recommended 
plan  for  development  of  the  basin  contemplated  that  the  principal  reser¬ 
voirs  would  act  as  a  system.  However,  it  will  be  noted  from  detailed 
consideration  of  that  report  that,  although  related,  each  of  the  impound¬ 
ments  can  be  constructed  without  the  others.  The  tabulation  indicates  each 
lake  would  meet  a  proportionate  part  of  the  basin  needs  and  develop  its 
respective  project  benefits  which  make  it  economically  feasible.  All  the 
reservoirs  acting  together  would  approach  total  satisfaction  of  the  Basin 
water  resource  needs.  The  construction  of  a  particular  lake  will  have  its 
individual  impact  on  the  environment.  As  the  phased  construction  proceeds, 
each  reservoir's  impact  will  be  determined  at  that  particular  point  in  time. 
The  five  authorized  lakes,  Meramec  Park,  Union,  Pine  Ford,  Irondale,  and 
1-38  Lakes  are  well  located  over  the  entire  4,000  square  miles  of  the 
Meramec  Basin.  This  arrangement  has  been  carefully  planned  to  bring  bene¬ 
fits  to  the  entire  basin  area,  and  the  Meramec  Basin  project  benefits  of 
flood  control,  recreation,  water  supply,  water  quality,  and  area  redevelop¬ 
ment  are  equitably  distributed. 

By  review  of  House  Document  525,  page  8,  which  was  made  part  of 
Public  Law  89-789  by  reference,  it  will  be  noted  that  local  interests  would 
be  required  to  repay  the  United  States  for  all  costs  allocated  to  water 
supply,  in  accordance  with  the  provisions  of  the  Water  Supply  Act  of  1958 
and  the  Federal  Water  Pollution  Control  Act  Amendments  of  1961.  The  "local 
assurance"  requirement,  cited  as  a  precedent  to  construction  in  HD  525  in 
effect  gives  the  local  interest  (in  this  case  the  State  of  Missouri)  veto 
power  over  the  construction  of  any  reservoir. 

1.12  PLANS  OF  OTHER  FEDERAL  AND  STATE  AGENCIES 

Plans  of  other  federal  and  state  agencies  that  are  related  to,  or 
were  developed  in  conjunction  with,  tiie  Comprehensive  Plan  for  Development 
of  the  Meramec  Basin,  as  presented  by  the  Corps  of  Engineers,  are  presented 
below. 

1.12.1  U.  S.  DEPARTMENT  OF  AGRICULTURE 

The  U.  S.  Department  of  Agriculture's  plans  for  the  development  of 
the  water  and  related  land  resources  in  the  Meramec  Basin  by  the  construc¬ 
tion  of  headwater  reservoirs  under  the  provisions  of  Section  6  of  the 
Watershed  and  Flood  Prevention  Act  (Public  Law  566,  83d  Congress,  as 
amended).  This  plan  pi  'ides  for  the  building  of  structures  to  form  60 
Impoundments  in  the  tr  try  and  headwater  streams  of  the  Meramec  Basin, 

—  30  multi-purpose  reservoirs  for  flood  control  ctinl  recreation,  14  for 
flood  prevention  alone,  and  16  for  recreation  in  the  Clark  National  Forest. 
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Flood  Control  $3,909,000  $1,292,700  $1,166,000  $  119,000  $  168,000  $  6,654,700 


Table  5.  Annual  benefits  and  charges  from  the  Meramec  Basin  plan 
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Two  ot  tiu-  'ok'.-  pro  jests  in  the  National  Forest  are  underway ,  H — 5  on  the 
upper  Hip  Kiver  is  under  construction  and  the  Barney  Fork  Project  on  Barney 
Fork,  a  tributary  of  tile  West.  Fork  el  ilu:  .’.ah  (.reek  is  in  the  det  tiled  plan¬ 
ning  stage .  The  Forest  Service  will  cent  jnue  acqu  i  r  In:  and  ni.an.a  g  im>  lands 
within  the  National  Forest  boundary .  1  nose  I  .an!:;  are  ni.anaeed  for  fish  and 

wildlife,  recreation,  watershed,  .and  t  i saber  r.ianag.yiotit  . 

1.12.2  t'.  S.  BUREAU  I)i  OUTPOUR  KEi.'REA  F 1 1  'N 

The  Bureau  of  Outdoor  Recreation  and  the  Nation..!  Park  Service 
proposed  on  26  October  I960,  the  establishment  <1  a  national  recreation 
area  in  the  Meramei  Basin.  This  facility  would  bo  along  the  Meramec  River 
from  its  mouth  to  Meramec  Spring:!  Park.  The  area  would  Include  the  river 
and  adjacent  lands,  as  well  as  Me. ranter  State  Park,  the  iiur/ah  Wildlife  Area, 
and  the  proposed  Corps  of  Engineers  Meramec  Park  ami  Union  Lake  projects. 

The  National  Park  Service  would  administer  the  sect  ion  from  Meramec  Springs 
Park  (river  mile  168.8)  to  Times  Beach  (river  mile  14.01,  a  distance  of 
134.8  miles,  and  local  agenc  ies  would  have  administrative  responsibility 
for  the  segment  from  Times  Beach  to  the  mouth  of  t!u-  Meramec ;  establishment 
of  a  commission  to  plan  a  regional  open  space  and  recreation  area  along  the 
Meramec  River  between  the  mouth  and  limes  Bead]  and  provision  for  supple¬ 
mental  grants  of  tip  to  30  percent,  in  addition  to  the  existing  standard 
Federal  grants  of  50  percent  for  puhli.  acquisition  or  development  of  lands 
for  recreation  along  the  lower  Meramec. 

At  a  meeting  held  in  Jefferson  City,  Missouri ,  on  4  March  1970, 
chaired  by  the  Director  of  the  Missouri  State  Park  Board,  and  attended  by 
representatives  of  the.  concerned  federal  and  state  agencies,  the  Director 
made  the  following  statement  on  behalf  of  the  Missouri  Inter-Agency  Council 
for  Outdoor  Recreation:  "The  Council  opposes  the  present  plan  for  the 
National  Recreation  Area  proposed  by  the  National  Park  Service  and  the 
Bureau  for  Outdoor  Recreation."  An  effort  was  made  by  representatives  of 
BOR  to  reconcile  the  state  objections,  but  without  success .  The  main 
objections  of  the  state  were:  (1)  The  plan  leaves  the  problem  of  devel¬ 
oping  the  lower  river  as  the  sole  responsibility  of  the  state  and  local 
interests;  (2)  No  opportunity  for  state  review  of  the  plan  before  publica¬ 
tion;  (3)  The  Iluzzah  Wildlife  area  and  Meramec  State  Park  would  not  remain 
under  state  jurisdiction;  and  (4)  The  plan  does  not  provide  for  rehabili¬ 
tation  ol  the  lower  river. 

A  new  study  was  to  be  requested  by  the  state  from  below  the 
Meramec  State  I'ark  to  the  mouth  of  the  Meramec  River.  To  date,  this  new 
study  has  not  been  made. 

1.12.1  MISSOFKl  DEPARTMENT  OF  CONSERVATION 

The  Missouri  Department  of  Conservation  h.r'  expressed  u,  interest 
in  the  feasibility  of  const ruct i ng  a  fish  hateberv  immediately  downs t team  of 
the  dam  mi  land  which  would  he  furnished  hv  the  Federal  Oovernment  .  Il 
constructed,  water  for  the  hat cherv  would  he  furnished  from  tin-  lake  at  no 
est  to  the  Missouri  Department  of  Conservation. 


1.12.4 


MISSOURI  STATE  PARK  BOARD 


Missouri  State  Park  Board  proposes  to  operate  and  maintain  as  part 
of  the  State  Park  system,  recreation  area  3  and  develop,  operate  and  main¬ 
tain  area  6,  totaling  approximately  2,900  acres.  These  lands  will  he 
furnished  by  the  Federal  Government  under  a  long-term  lease  or  outgrant. 

1.12.5  MISSOURI  STATE  HIGHWAY  COMMISSION 

RELOCATION  AND  ALTERATION  OF  MISSOURI  STATE  HIGHWAY  185 

1.12.5.1  Location  and  Description 

This  project  is  a  spot  improvement  (bridge  repla.  ipproxi- 

matelv  1.0  miles  in  length,  located  2.0  miles  south  of  Beau  it 

Noser  Mill. 

The  proposed  alignment  begins  on  the  centerline  of  present  Route 
185  approximately  1.5  miles  south  of  Beaufort  and  U.S.  50,  then  runs 
southerly  on  the  east  side  of  the  existing  road  for  approximately  1.0  mile 
crossing  the  Bourbeuse  River  900'  downstream  from  the  existing  bridge,  and 
ending  on  the  centerline  of  present  Route  185. 

The  proposed  improvement  will  consist  of  two  12'  high  type  surfaced 
travel  lanes  with  8'  stabilized  aggregate  shoulders  and  safety  zones  on 
each  side  of  the  travel  lanes.  Limited  access  right-of-way  will  be  acquired 
at  the  county  road  intersections  only.  The  right  of  access  on  the  remainder 
of  the  project  is  not  limited,  however,  persons  desiring  to  construct  addi¬ 
tional  entrances  to  the  highway  will  be  required  to  obtain  permits  from  the 
Commission's  District  Engineer  to  work  on  state  owned  r ight-of-w'ay .  The 
design  speed  is  60  mph  and  the  1989  design  traffic  is  1700  vehicles  per  day. 

The  nature  of  the  work,  i.e.,  earthwork  and  bridge,  will  be  heavy, 
due  to  influence  of  the  Union  Reservoir  which  is  to  be  constructed  by  the 
Corps  of  Engineers.  This  improvement  is  jointly  financed  by  the  Missouri 
Highway  Commission  and  the  U.  S.  Army,  Chirps  of  Engineers. 

The  present  road  is  below  the  extreme  highwater  elevation  during 
flooding  conditions  of  the  Bourbeuse  River.  The  proposed  bridge  approach 
fills  and  bridge  will  be  constructed  above  the  flood  control  pool  of  Union 
Reservoir.  The  difference  in  cost  between  a  low  grade  line  that  would 
normally  be  design  above  the  flooding  conditions  of  the  river  and  the  high 
grade  line  that  is  required  to  accommodate  the  flood  control  pool  of  the 
reservoir  will  be  borne  by  the  U.  S.  Army,  Corps  of  Engineers. 

1.12.5.2  l’urpose  of  the  Project 

The  purpose  of  this  project  ls  to  replace  a  narrow  (16  foot  wide) 
and  dilapidated  high  truss  bridge  over  Bourbeuse  River  and  to  reconstruct 
the  approach  fills  above  the  flood  control  pool  of  Union  Reservoir.  Replace¬ 
ment  of  dilapidated  bridge  structures  on  the  present  Secondary  Road  system 
is  part  of  the  Five-Year  Right-of-Way  and  Construction  Program.  The  bridge 
and  approach  fills  will  be  constructed  in  cooperation  with  the  Corps  ot 
Engineers  to  provide  an  all-weather  crossing  of  the  flood  control  pool  ot 
Union  Reservoir. 
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RECENT  WATER  QUALITY  1. EC  1  SLAT  ION 


Public  Law  92-500  (Federal  Water  Pollution  Control  Act  Amendments 
of  1972)  includes  changes  affecting  the  respective  responsibilities  and 
functions  of  the  Corps  of  Engineers  and  the  Environmental  Protection  Agencv 
with  regard  to  storage  for  stream flow  augmentation.  Section  102(h)  (3)  of 
the  Act  declares  that  the  Administrator  of  the  Environmental  liotection 
Agency  shall  determine  the  need  for,  and  the  value  of,  and  the  impact  of 
storage  for  water  quality  control,  and  his  views  on  these,  matters  shall  be 
set  forth  in  any  report  or  presentation  to  Congress  proposing  authorization 
or  construction  of  any  reservoir  including  such  storage.  However,  under 
Section  102(b)(2)  of  the  Act,  the  Corps  of  Engineers  (or  other  Federal 
agency  as  appropriate)  retains  the  responsibility  to  determine  the  need  for 
and  the*  value  ■>;  storage  for  regulation  of  streaituTuw  (other  than  for  water 
quality)  including  hut  not  limited  to  navigation,  salt  water  intrusion, 
recreation,  esthetics  and  fish  and  wildlife.  !t  is  noted  that  the  State  of 
Missouri  has  two  agencies  responsible  for  water  quality  control.  The  Clean 
Water  Commission  for  general  state  wide  quality  control  and  the  Department 
of  Conservation  for  water  quality  relating  to  the  noeds  of  fish. 

The  Corps  has  determined  that  Section  102(b)  of  the  1972  Amendments 
apply  to  the  Union  Lake  project.  Accordingly,  on  23  June  1973  the  Corps, 

St.  Louis  District  oil  ice,  in  letter  to  the  administrator  of  the  Environ¬ 
mental  Protection  Agency,  Kansas  City,  Missouri,  requested  that  agency  to 
furnish  information  concerning  "the  need  for,  the  value  of  and  the  impact 
of,  storage  for  water  quality  control"  in  the  Union  Lake  project.  By  letter 
dated  5  October  1973,  the  Regional  Administrator  for  the  El’A  Region  VII, 
Kansas  City,  Missouri,  advised  that  storage  allocation  in  the  Union  Lake 
project  for  flow  augmentation  ior  water  quality  control  cannot  be  supported. 
Other  provisions  of  the  Federal  Water  Pollution  Control  Act  Amendments  of 
1972  may  effect  the  future  operating  of  the  Union  Lake  project.  Those  por¬ 
tions  of  the  1972  Amendments  which  would  most  likely  affect  the  project  are 
summarized  below: 

1.  Not  laLer  than  1  July  1977  point  sources,  other  than  publicly- 
owned  treatment  works,  shall  require  the  application  of  the  best  practicable 
control  technology  currently  available  as  defined  by  the  Administrator  (of 
LPA)  . 


2.  Publicly-owned  treatment  works  in  existence  as  of  1  July  1977 
or  approved  for  construction  prior  to  30  June  1974  must  provide  effluent 
limitations  based  upon  secondary  treatment  as  defined  by  the  Administrator. 
Secondary  treatment  was  subsequently  defined  as  a  minimum  of  85  percent 
BOD  removal  by  the  Administrator. 

3.  Not  later  than  1  July  1983,  point  sources  shall  require  the 
application  ot  the  best  available  technology  economical lv  achievable. 

4.  Establishment  of  zero  discharge  of  pollutants  by  1983  as  a 
National  goal. 
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5.  Requirement  that  each  state  submit  to  the  Administrator 
by  1  January  1975  a  report  which  will  include  a  description  of  the 
nature  and  extent  oi  non-point  sources  of  pollutants,  and  recommendations' 
as  to  the  programs  which  must  be  undertaken  to  control  each  category 
of  such  sources,  including  an  estimate  of  the  cost  of  implementing 
such  programs. 

Water  quality  benefits  and  storage:  The  statutory  mandates 
of  Public  Law  92-500  indicate  that  pollution  of  navigable  waters  must 
cease  by  1985.  Construction  of  Union  prior  to  the  Federal  Water 
Pollution  Control  Act  Amendments  of  1972  did  not  take  place.  Hence¬ 
forth,  no  water  quality  benefits  and  storage  can  be  claimed.  This  act 
does  not  preclude  stream  flow  augmentation  as  a  project  purpose.  The 
Corps  looked  into  the  matter  of  subjoining  stream  flow  as  a  viable 
inclusion  but  found  this  not  to  be  a  supportable  or  practicable  addendum 
at  this  time.  Stream  flow  augmentation  could  he  claimed  for  canoes 
and  fishermen  if  the  flows  along  the  Meramee  and  Bourbouse  Rivers 
needed  augmentation.  Preliminary  investigations  indicated  that,  for 
canoeing  purposes,  a  minimum  of  one  foot  of  water  is  required.  A 
review  of  a  37-year  period  of  record  indicated  that  Meramee  River 
flows  had  not  gone  below  130  cfs  (1.5  feet  at  Pacific)  and  only  twice 
in  recorded  history  has  it  reached  this  low  point.  Thus ,  there  does 
not  appear  to  be  rationale  for  stream  flow  augmentation  as  a  purpose. 
Further,  the  Meramee  Park  reservoir  will  stabilize  flows  without  the 
Union  project,  suggesting  that  the  heretofore  natural  flow  minimum 
of  130  cfs  will  probably  not  be  experienced  again.  Augmentation  along 
the  Bourbeuse  River  is  not  considered  necessary  for  the  same  reasons. 
Therefore,  the  Union  Lake  project  does  not  include  reservoir  storage 
for  any  type  of  flow  augmentation.  The  present  plan  does  include 
reservoir  storage  for  recreational  purposes  incorporating  approximately 
the  same  volume  previously  allocated  to  water  quality. 
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2.1  PlifSU 


2.1.1  ci.m.iH.  u  \;  i : ; i . n  j  : :  or  mi.  mi-.kamkg  b  .  .  •: 


l’tu-  '  ■  t  s  i »  nf  the  Meraniec  K  i  v«-j  •  ii-j-  :  r. 

portion  o)  lb  i'.mi'k  .-an  in  the  State  of  Missouri, 

southern  part  o!  tin-  in  area  lies  in  the  St.  li.inooi., 

drained  by  the  IS  i g  Mivcr,  while  the  hourheuse  River  arai 
portion  oi  the  Is.-. m.  i  he  Merawec  River  enters  tin  Mi  .... 
miles  south  ,>!  i  t  ■.  of  St.  Louis. 


i  'n-  '.  a:  t -cent  ra  1 
■*.  part  iu:i  ol  the 
Mountains  and  is 
as  the  northern 
i  i  ->  i  on  :  River  a  f  e.w 


J'he  A-!  if.  in  is  eli. irao ter i zed  by  i  r.  i  .  .  1  .  seed  topogra¬ 

phy  ,  part  ieitlar  1  v  n.-.i:  i  >.■  i. inter  stream.-,  where  in',  'see  'ul  .!•.  e*-i  .  into 
the  upland  surf  arc  '■  r<  •  Fii'in  s  1).  Most  of  t  :ie  s'  nr.-,  v.il  levs  .ire  narrow 
and  some  han-  vert  ;'<•  •!  r  k  bluffs  rising  over  r  .v  rhe  water 

courses.  i'lie  uplands  between  the  streams  are  rol  i  ;:ig  witu  do  te  tie  percent 
of  the  area  in  gentle  slopes  'Plate  i). 

’i  lie  re  are  tiianv  natural  springs  which  .out;  '.hate  to  the  '.low  of  the 
streams  in  the  are  t.  i  hit  tv  springs  have  published  !  low  r.e.ist.retr.ent  s 
although  many  uhei  !  unmeasured  springs  are  known  to  he  present.  Hie 

flows  vary  from  ru  average  daily  ;  Low  of  bu  million  gallons  n>  a  few  hun¬ 
dred  gallons  per  day .  t omparat ivolv,  few  large  springs  discharge  into  the 
Bourbeuse  or  Big  ki”er  drainage  basins. 


The  oldest  rocks  in  the  Basin  are  igneous  rooks  which  are  approxi¬ 
mately  l. 3  billion  years  old.  they  were  formed  da:  iug  tiu  :  PuM amb r i an 
period  and  today  l'oim  the  St.  Francois  Mountains  in  tin  southeastern  part 
of  the  Basin  (Pluti  2).  As  can  he  seen  on  Plate  2.  t  h*  nnierity  of  the 
Meramee  River  Basin  is  underlain  by  sedimentary  rocks  c :  Pale.'itoic  age. 

Most  of  the  rock  tar mat  ions  are  carbonates  (limestone  and  dolomite)  with 
some  sandstones  and  shales  .and  abundant  elicit,  which  is  a  eo:  m.or.  constit¬ 
uent  oi  most  of  t.he  carbonate  formations. 


Plate  }  i  i  lust  rates  two  cross-sections  of  L 1 1  ■  -  •  i  •  r~.-t  ions:.  So.  t  i 
A*-  -  A-  shows  Lite  ne  trly  level  attitude  of  tiie  rock  str.it  a  avoss  the  State 
with  several  breaks  it  faults.  I  he  doming  of  fee  t  of  t  he  «*  ark  uplift  is 
also  apparent  as  the  PreGambr  i an  surfs  c  becomes  higher  i  turn.  A-  te  A*. 
Geologic  section  (;•  B  illustrates  ;  he  suit  a. -e  .  xposure  of  the  c't  .  Framoi 
Mountains  igneous  rocks  and  the  steeple  dipping  beds  east  a  t  he  f'roGamhr  i.an 
mater i a  1 s . 


Since  Penns .  1  van ian  time,  about  2/0  mill!  si 
erosion  have  apparent  1  v  persisted.  This  lias  r.  suit, 
alluvial  mater  i  ils  in  t"  lin'd  plain  areas,  wiatlu:  i.. 
(nation  of  res  'dual  soil,  and  development  ol  v.it  i  ■  >  i  ■■ 
(caverns  and  springs)  in  the  soluble  carbon  it  ••  •  . 


.  i ,  uplift  and 
i  u  tu  di  M  t  i  on  o  f 
'  o  L  .it,  and  for  - 


rv.'u- 1 


Most  ot  Lilt’  soils  of  t  ho  Basin  (out  .nit-  of  tin-  alluvial  soils  of 
tin*  flood  plains)  nv  weathered  in  place  from  the  parent  rock.  The  over- 
lving  riant  le  of  weathered  material  mav  ■■xceed  1 50  feet  in  thickness  and 
reflects  tin’  character  ot  the  under lv in#  rock.  l'he  parent  rook  in  the 
Basin  has  weathered  to  produce  the  following  distinct  ice  tvpes  til  residuum 

(1)  The  most  widespread  1  i  t  ht'  lip;  i  t  a  I  fi’mii’e  in  the  basin  is  chertv  dolo¬ 
mite  which  leaves  a  cherty  clav  soil  mantle,  usual  I',  verv  pervious  and 
attaining  great  thicknesses;  (2)  The  non-i herty  limestone,  especially  the 
Plattln  and  Kimmswick,  weather  to  form  clay  and  silt  soils,  fairly  loose 
anti  containing  occasional  carbonate  fragments  in  their  lower  levels; 

(2)  Shales  of  the  Basin  produce  gray  to  dark  grav  silts  and  e lavs  with 
occasional  iron  or  lime  concretions.  Some  of  the  lower  shales  produce  ash¬ 
like,  powderv  to  sheetv  residuum  of  light  grav  color;  (4)  Fine,  sand  loam 
and  cherty,  sandy  loams  are  residual  from  sandstones  and  chertv,  dolomitic 
sandstones.  Rouh itloux  do rived  soil  generally  exhibits  a  reddish  color, 
while  residuum  from  the  St.  Peter  is  usually  gray  and  has  a  higher  sand 
content.  Pennsylvanian  sandstones  yield  soils  ranging  from  red  to  grav 

to  yellow;  (2)  The  Potosi  formation  and,  to  a  lesser  extent,  the  Eminence 
produce  a  deep  red,  sticky,  clay  residuum.  This  tvpe  of  clay  is  distinc¬ 
tive  of  the  Potosi  formation,  and  occurs  in  considerable  thicknesses  on 
gentle  slopes;  (6)  A  predominantly  yellowish  cherty,  clay  residuum  is 
derived  from  the  argillaceous  dolomites  of  the  Jefferson  City  and  related 
formations.  Dependent  upon  the  charac'er  ot  the  parent  rock,  these  soils 
vary  considerably  in  their  sand  content. 


The  Meramec  Basin  area  lies  near  the  major  earthquake  zone  of  the 
central  U.  S.  (See  Figure  2).  This  zone  includes  the  "Boot  Heel"  area  of 
southern  Missouri  and  surrounding  portions  of  Illinois,  Kentucky,  and 
Arkansas.  The  New  Madrid  earthquakes  of  1811  and  1812  were  centered  in 
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( IKi >l.i)( ;  1  CAl.  ELEMENTS  OF  THE  PROJECT  AREA 


.  I  .  J .  I  Coo  Ionic  Setting 

iiit*  project  area  is  located  in  the  Ozark  Plateau  Physiographic 
Province.  Along  t_he  Bourbeuse  River  the  plateau  surface  is  dissected  by 
stream  erosion  and  a  local  relief  of  500  feet  is  common  (See  Plate  4). 
I'opographi  ca  1  1  v  the  I'nion  Lake  area  is  a  region  of  open  hills  with  20  to 
50  percent  of  the  land  surface  gently  sloping. 

1'he  topography  of  this  area  is  a  product  of  stream  erosion  and 
weathering  processes,  controlled  to  some  extent  by  flat  lying  strata  and 
uplifting  of  the  plateau.  The  Bourbeuse  River  originates  in  Phelps  County, 
Missouri,  flows  in  a  general  northeasterly  direction  and  joins  the  Meramec 
River  at  a  point  about  13  miles  below  the  City  of  Union.  The  Bourbeuse 
River,  above  the  dam  site  drains  about  754  square  miles.  The  principal 
tributaries  of  the  Bourbeuse  River  are  Spring  Creek,  Boone  Creek,  Red  Oak 
Creek,  Little  Bourbeuse  River,  Dry  Fork  Creek  and  Brush  Creek.  The  fall 
of  the  river  from  its  headwaters  is  about  726  feet,  with  an  average  fall  of 
about  5  feet  per  mile.  In  contrast  to  the  Meramec  River  and  Big  River  in 
the  Meramec  Basin,  which  have  an  asymmetrical  dendritic  drainage  pattern, 
the  Bourbeuse  River  has  a  symmetrical  dendritic  drainage  pattern  which  has 
been  interpreted  as  in  part  due  to  relatively  soft  rocks  underlying  the 
Bourbeuse  Basin.  Throughout  the  watershed,  the  plateau  is  deeply  incised 
by  its  drainage.  Valley  walls  are  steep  and  high  rock  cliffs  and  steep 
bluffs  are  numerous.  In  general,  the  river  channel  meanders  in  a  rela¬ 
tively  narrow  and  sinuous  valley,  while  the  uplands  are  usually  continuous 
for  long  distances  with  only  minor  undulations  along  the  crest.  Elevations 
along  the  divides  range  from  about  630  feet  at  the  dam  site  to  about  850 
feet  at  the  upper  reach  of  the  proposed  reservoir. 

Several  rock  formations  are  associated  with  the  Union  Lake  area 
and  the  dam  site  (Plates  5  and  6).  The  Gasconade  dolomite  is  the  basal  unit 
of  the  Ordovician  age  rocks  and  forms  the  valley  floor  and  the  valley  walls 
in  the  lower  two-thirds  of  the  proposed  reservoir.  The  unit  is  from  230  to 
240  feet  thick  in  the  area  and  contains  a  member  (the  Gunter)  that  is  a 
reliable  source  of  groundwater  for  much  of  the  Ozark  region.  This  formation 
is  also  a  cave  former. 

Overlying  the  Gasconade  dolomite  is  the  Roubidoux  formation  which 
is  composed  of  sandstone  and  cherty  dolomite.  This  rock  unit  underlies  the 
upper  one-third  of  the  proposed  lake,  and  in  the  majority  of  the  uplands, 
the  lower  average  thickness  of  the  Roubidoux  sandstone  in  the  project  area 
is  120  feet.  The  formation  is  also  water  yielding,  but  should  be  sealed 
and  cased  for  good  water  yields. 

The  Jefferson  City  dolomite  overlies  the  Roubidoux  sandstone  and  is 
exposed  in  the  surrounding  upland  in  the  upper  half  of  the  lake  area.  The 
formation  is  from  125  to  300  feet  thick  and  contains  a  unit  which  is  used 
as  a  dimension  stone.  Locally,  the  coarsely  pitted  material  is  called 
quarry  ledge. 
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Several  faults  are  located  near  the  project  site  (See  Plate  7), 
the  most  prominent  of  which  is  the  Leasburg  Fault,  which  runs  northeasterly 
across  the  project.  Several  minor  faults  appear  near  the  dam  site  and  have 
been  confirmed  bv  drilling  data.  A  possible  fault  site  downstream  of  the 
dam  site  that  has  not  been  verified  will  he  further  investigated.  The 
Leasburg  Fault  is  thovight  to  be  moderately  active  and  to  be  the  source  of 
an  earthquake  in  1943.  This  quake  had  an  intensity  of  between  4  and  5  on 
the  Modified  Merealli  Scale.  (Intensity  5  is  considered  rather  strong. 

It  is  generally  felt  and  most  sleepers  are  awakened.)  This  intensity  may 
be  contrasted  with  the  New  Madrid  earthquakes  of  1 S 1 1  and  1812,  which  had 
an  intensity  of  12.  (Intensity  12  results  in  catastrophic  destruction: 
few  buildings  remain  standing;  bridges  are  destroyed;  total  destruction 
is  common,  as  the  ground  rises  and  falls  in  waves.)  The  dam  site  lies 
about  160  miles  from  the  New  Madrid  zone. 

2. 1.2. 2  Mineral  Resources 

Deposits  of  barites,  lead,  zinc,  coppei ,  iron,  pyrite,  coal  and 
fire  clays  have  been  reported  In  the  project  area,  but  only  !rnn,  pyrite, 
and  fire  clay  deposits  have  economic  importance  (Plate  6).  The  fire  clay 
deposits  are  widely  scattered  and  small,  and  at  present,  there  is  no  known 
extraction  of  the  local  deposits.  The  discovery  of  iron  ore  deposits  in 
the  deeply  buried  PreCambrian  rocks  has  revived  the  mineral  industry  of  the 
region.  Ore  is  presently  being  mined  at  Pea  Ridge  and  the  Bourbon  deposit 
in  Crawford  County  is  known  to  be  one  of  the  largest  magnetite  (an  iron 
mineral)  in  the  United  States.  Ttie  Kratz  Spring  ore  deposit  lies  within 
the  project  area.  The  ore  body  is  also  magnetite  and  the  deposit  may  become 
exploitable  under  future  economic  conditions. 

2. 1.2. 3  Surficial  Materials 

a.  General :  The  surficial  materials  of  the  Union  Lake  project 
area  are  of  two  types:  (1)  The  uplands  are  mantled  with  the  residual 
weathering  products  of  the  underlying  bedrock  which  consists  of  cherty 
carbonate  rocks  and  sandstones.  Also  located  on  the  uplands  overlying  the 
residual  soils  are  isolated  patches  of  loess,  a  wind  deposited  silt  of 
Pleistocene  (Tee  Age)  time.  (2)  Alluvial  soils  are  found  on  the  flood 
plain  of  the  Bourbeuse  River  and  its  major  tributaries. 


b .  Upland  Soils: 


(1)  General :  From  an  agricultural  standpoint,  the  land  capa¬ 
bility  of  the  upland  soils  Is  not  good.  The  Union  silt  loam  and  the 
Lebanon  silt  loam,  as  suggested  by  the  U.S.  Department  of  Agriculture,  are 
classed  pasture/ forest  land.  The  soils  have  a  low  fertility  and  poor 
physical  properties  as  well  as  a  high  stone  content  and  are  susceptible 

to  change  in  moisture  content.  As  a  result  the  suggested  agricultural  land 
use  is  permanent  pasture  or  forest  cover. 

(2)  Union  Soils:  The  major  soil  type  in  the  Union  project  area 
is  known  agriculturally  ns  the  Union  silt  loam.  This  soil,  occurring  on 
hillsides,  is  comprised  chiefly  of  loessial  material  in  the  upper  portion 
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ot  t  In-  profile  with  some  residual  material  present  in  the  lower  parts. 

Due  to  its  derivation  from  loessial  materials,  the  upper  zones  are  quite 
permeable  and,  similar  to  pure  loessial  soils,  very  susceptible  to  destruc 
tive  erosion.  Thus,  along  the  steeper  slopes  where  erosion  has  been  more 
severe,  the  loessial  deposits  have  generally  been  eroded,  keeping  a  cover 
of  more  stable  residual  materials.  The  Union  soils  are  generally  classed 
by  the  Extension  Division,  University  of  Missouri,  as  Classes  U  and  6, 
i.e.,  inferior  cropland  and  marginal  pasture/ forest  land.  "Low  fertility 
or  poor  physical  properties  of  the  soil  results  in  low  productivity  and 
hazardous  farming." 

(3)  Lebanon  Soils:  The  only  other  soil  in  significant  amounts 
in  the  basin  area  of  the  proposed  Union  Lake  is  the  Lebanon  silt  loam, 
which  occurs  on  the  level  areas  of  the  high  ridge  tops.  This  soil  consist 
of  several  feet  of  a  brown  to  gray  gravelly  silt  loam  with  an  underlying 
"hardpan"  layer  which  is  very  impermeable  and  results  in  poor  internal 
drainage.  Although  the  upper  portion  of  this  soil  is  a  material  that  nor¬ 
mally  would  be  erodible,  its  high  permeability  and  the  very  level  ground 
result  in  water  being  carried  downward  into  the  soil  and  running  off  along 
the  upper  surface  of  the  hardpan.  The  Lebanon  soils  are  generally  identi¬ 
fied  as  Classes  4  and  6,  similar  to  the  Union  soils,  hut  with  still  lower 
inherent  fertility. 

c.  Bottomland  Soils:  The  bottomland  soils  in  and  below  the  proj 
ect  area  belong  to  the  Huntington  Group,  and  are  considered  good  agricul¬ 
tural  soils. 

The  alluvial  soils  are  good  crop  producers,  but  hydrologic  data 
has  shown  that,  on  the  average,  overbank  flow  occurs  once  a  year  for  the 
average  duration  of  10  days.  As  a  result,  the  alluvial  valley  of  the 
Bourbouse  is  less  extensively  developed  than  that  of  the  Meramec  River. 
Sand  and  gravel  deposits  of  the  Bourbeuse  River  bed  are  of  an  inferior  tvp 
and  are  not  suitable  as  construction  materials. 
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2.1.3 


HYDRO  LOCI  C  ELEMENTS 


2. 1.3.1  General 

The  Bonrheuse  River  sub-basin  occupies  the  noil  liwest «  t  n  port  inn  of 
the  Meramec  River  Basin.  This  sub-basin  I,  i.,  drainage  area  of  about  4  H 
square  miles.  The  watershed  is  roughly  triangular  and  is  hound'd  on  t he 
north  by  the  Missouri  River,  on  the  smith  hv  the  Metamec  River,  and  on  the 
west  by  the  Gasconade  River.  The  drainage  pat  tern  »:  tiie  t  r  :  ••  nt  ar  to 
the  Bonrtieu.se  River  is  .svmmet  rioat  Iv  dendi  it  ie  (See  Injure  ii.  flic 
Botirheti.se  River  has  its  souree  in  Phelps  eeuntv.  Mi  ;s  >ur  i ,  :el  lows  a 

course  generally  parallel  to  the  northern  bound. it',  of  the  basin,  elite;  in>: 
the  Meramec  River  at  mile  64. R,  a  distance  at  about  led  river  mile..  It 
has  a  total  fall  of  about  740  feet  with  about  Id  percent  ol  the  fall  occur¬ 
ring  in  tlie  uppermost  IS  miles.  The  flood,  plain  consist-,  ,-f  about  22,  (00 
lores  along  the  mainstream  with  an  addition.!!  a, 600  acres  .  lunp,  tributaries 

2,1.  1 .  J  G 1  i  mat  o  1  ogv 

The  Bonrheuse  River  Basin  has  a  humid  continental  ci  invite  which 
varies  considerably.  The  predominant  air  masses  which  inf  I  u«  nee  the  Basin' 
climate  come  from  the  southwest ,  bringing  moist  lir  from  the  Gulf  of  Mexico 
and,  at  times,  hot  dry  air  from  the  desert  so-it  hwesi  .  The  wind  velocity 
during  tlie  summer  and  fall  average  seven  to  nine  riles  per  hour;  during  the 
spring  and  winter,  the  velocity  rises  to  10  to  12  miles  per  hour.  1% inter 
winds  olten  come  from  Lhe  west  and  northwest.  The  annual  mean  temperature 
of  the  Basin  is  about  36°  E,  with  Januarv  being  the  col, lest  month,  with 
temperatures  averaging  below  freezing,  and  duly  ami  August  are  the  warmest 
months,  with  temperatures  of  ten  exceeding  00°  Y . 

Most  ol  the  precipitation  occur--  in  the  spring  and  early  fall, 
usual  iv  as  showers  or  thunderstorms.  The:  aveiage  annual  precipitation  in 
tlie  Basin  is  3-3.5  inches.  Flooding  occurs  most  frequently  in  the  spring 
and  early  summer  from  basin-wide  heavy  rains.  Droughts  have  been  experi¬ 
enced  h.-th  locally  and  throughout  the  basin,  but  normally  the  humid  charac¬ 
teristics  of  the  basin's  climate  tend  to  limit  tbo  severity  and  duration  of 
droughts.  The  average  runoff  from  the  drainage  area  above  the  I'nion  gage 
(mile  13.4)  is  10.44  inches,  or  621  c . 1 . s .  A  maximum  runoff  of  25.1  3 
inches  was  experienced  in  1957;  the  minimum  was  1.79  Laches  in  1954.  Maxi¬ 
mum  and  minimum  flow  at  the  Union  gage  during  the  50-vear  per  iod-of-record 
(1921-1970)  are  3  3,000  e.l'.s.  and  11  c.f.s.,  respectively.  The  largest 
spring  in  the  Bonrheuse  River  Basin  is  Kratz  Spring,  near  Stanton,  which 
averages  16  c.f.s.  Other  springs  in  the  basin  average  less  than  1  c.f.s. 
each . 

At  the  Union  gage,  the  channel  capacity  ot  th--  Bonrheuse  River  is 
about  3,000  c.f.s.  Major  floods  of  record  and  i or  respond i ng  peak  stages 
at  the  Union  gage  were  as  follows: 
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Floods  o!  i  I'oitil  on  t  Ik-  Bourbeuse  River  at  the  Union  Gage 
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22. 1 

192  7 

22.  I 

19  IS 

23.2 

1  94  i 

22.0 

194  5 

2  1.1 

194  7 

22.1 

1957 

24 . 4 

Flood  stage  at  tbe  Union  gage  is  lb  feet.  ibis  stage  has  been  exceeded  two 
out  oj  three  years  (on  tbe  average)  during  the  5<>  wars  of  record.  In  some 
wet  years,  tlood  stage  lias  been  exceeded  as  many  as  four  or  five  times  per 
yea  r . 


Sediment  sampling  was  performed  at  tbe  Union  gage  for  the  period 
March  L ') 4 5  through  dune  1951.  Particle  sine  analvses  of  samples  were  run, 
and  tbe  size  distribution  of  suspended  material  in  tbe  Bourbeuse  River 
averaged  49  percent  clay,  45  percent  silt  and  6  percent  sand.  The  finer 
grained  sediments  found  in  the  Bourbeuse  River  Basin  are  t he  result  of 
relatively  softer  rock  formations  and  land  use  practices  which  differ  from 
those  of  the  rest  of  the  Meramec  Basin.  Sediment  load  computations,  based 
on  tbe  sediment  rating-flow  duration  curves  method,  have  shown  the  average 
annual  suspended  sediment  yield  to  be  180  tons  per  square  mile  of  drainage 
area  passing  the  Union  gage. 

2.1.1.  1  Water  Quality 

Water  quality  ot  the  river  and  tributaries  in  the  project  area  is 
general Lv  good  and  the  water  is  made  potable  with  little  treatment. 

Although  pollution  is  minimal  in  Lite  area,  all  flowing  water  is  susceptible 
to  pollution.  Numerous  forms  of  pollution  exist  within  the  project  areas, 
but  some  are  of  insignificant  magnitude.  Geological  pollution  is  caused  hv 
mineralization  leached  and  transmitted  from  geologic  formations  to  the 
surface  (if  sedimentation  originating  from  erosive  runoff,  especially  during, 
floods.  Industrial  pollution  does  not  seem  to  present  a  significant  pollu¬ 
tion  potential.  Further  stream  degradation  occurs  from  agricultural  runof 1 
on  cultivated  lands  undergoing  severe  erosion  during  heavy  precipitation. 
Fertilizer  application  to  croplands  increases  the  nitrogen  and  phosphorous 
levels  ol  the  streams  and  groundwater.  1’esticide  and  herbicide  applications 
to  crops  enter  the  streams  by  surface  runoff  and  groundwater  infiltration. 
High  local  colitorm  and  fecal  streptococci  bacteria  counts  during  heavy  pre¬ 
cipitation  indicates  animal  farms,  sewage  lagoons  and  faulty  septic  tanks 
as  pollution  sources.  The  large  cattle,  swine  and  poultry  population 
create  a  potential  waste  equivalent  to  a  human  population  of  two  million 
people.  Much  of  this  untreated  waste  will  enter  tributaries  duo  to  surface 
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runoff.  Only  one  of  the  nine  communities  in  the  project  area  lacks  any 
type  of  treatment  facilities  while  the  remainder  have  secondary  treatment. 
Residents  in  the  project  area  not  served  by  collection  systems  have  septic 
tanks,  private  lagoons  or  no  treatment.  Poor  subsurface  soil  conditions 
increase  pollution  potential  from  these  sources.  Generally,  the  quality  of 
the  surface  water  in  the  project  area  is  suitable  for  most  municipal  and 
industrial  water  uses  after  conventional  treatment.  Although  springs  are 
highly  vulnerable  to  pollution,  the  spring  water  in  the  project  area  is 
generally  of  good  quality.  These  springs  yield  moderately  mineralized 
water  with  calcium,  magnesium  and  bicarbonate  as  the  predominant  constituents. 
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BIOLOGICAL  ELEMENTS 


2.2.1  PLANT  AND  ANIMAL  SPECIES 

2 . 2 . 1 . 1  General 

Thousands  of  species  of  plants  and  animals  are  recorded  from  the 
Meramec  Basin.  Although  the  Basin  has  been  studied  for  many  years  by  a 
wide  variety  of  biologists  and  talented  amateurs,  undoubtedly  hundreds  of 
species  which  occur  there  have  not  been  recorded.  It  should  be  noted, 
however,  that  the  possibility  of  finding  new  species  endemic  to  the  Basin, 
within  the  vertebrate  or  spermatophyte  groups,  is  remote.  The  taxonomy  of 
other  large  groups  (for  example,  the  lower  plants,  protozoans,  nematodes, 
arthropods  and  flatworms)  is  incompletely  understood,  and  the  possibility 
of  a  new  species  from  the  Basin  is  recognized. 

2. 2. 1.2  Vegetation 

a.  General :  Knowledge  of  the  vegetation  of  an  area  is  essential 
to  a  thorough  understanding  of  the  environment,  since  vegetation  reveals 

at  a  glance  many  characteristics  of  the  ecological  elements  which  influence 
the  environment.  These  elements  include  soils,  climatic  conditions  and 
various  biotic  features  of  the  environment.  The  composition  of  a  given 
plant  community  is  associated  with  a  given  set  of  environmental  conditions 
at  a  given  time,  and  it  reflects  landscape  qualities  which  are  not  com¬ 
pletely  erased  or  hidden  by  man's  activities.  The  presence  or  absence  of 
a  given  species,  patterns  of  distribution,  and  associations  with  other 
species  are  all  factors  which  are  useful  in  evaluating  environmental  condi- 
t  ions,  Even  where  the  natural  vegetation  lias  been  replaced  by  substitute 
communities  of  cultural  vegetation,  it  is  possible  to  ascertain  many  charac¬ 
teristics  of  the  environment,  since  each  particular  type  of  natural  vegeta¬ 
tion  has  only  a  definite  and  defineable  number  of  substitute  plant  associa- 
t  ions.  Plate  8  shows  the  forested  areas  in  the  Union  Lake  project  area. 

b.  S  i  te-types :  There  are  several  ways  of  describing  vegetation. 

In  this  instance  the  project  area  has  been  classified  into  four  site-types 
toi'  the  purpose  of  describing  the  vegetation. 

(1)  Site- type  1  (Riverine  areas) :  Tiiis  site-type  consists  of  the 
I lood  plain  which  lies  adjacent  to  the  river.  The  soils  are  alluvial;  they 
range  I  tom  slowlv  drained,  medium  textured,  medium  fertility  soils  to  well 
Pt  lined,  left  ile,  medium  textured  soils.  The  natural  vegetation  was  bottom- 
1  eel  onrdwond  forests,  but  much  of  the  area  has  been  cleared  for  cultivation 
end  j  .  need  toi  the  production  of  row  crops.  Typical  tree  species  found  on 
1  !i’  ■  ile-,,  which  are  not  used  for  agriculture,  include  willows,  cottonwood, 

i  1  t  "  die,  river  birch,  and  sycamore.  These  sites  are  the  most  produc- 
'  -i  •  '  ite  nn  the  project  area. 


(2)  Site-tvpe  11  (Terrace  areas):  This  site-type  is  located 
further  iron  the  river  on  higher  ground  and  is  only  slightly  better  drained. 
These  sites  are  less  subject  to  flooding,  and  the.  duration  of  flooding  is 
less  than  on  the  riverine  site-types.  There  is  some  crop  production  on 
these  areas,  while  other  uses  include  •crazing  and  woodland.-,.  These  sites 
are  also  highly  productive  forest  site..  Species  composition  is  similar 
to  the  riverine  areas,  except  that  some  typical  bottomland  species,  such 
as  river  birch,  willows,  buttonbush,  and  shndbush  drop  out  of  the  community, 
while  other  species,  such  as  basswood,  Hawthorne,  hazelnut,  red  maple,  and 
several  species  of  oaks  begin  to  appear. 

(!)  Site— type _ 1 1  1  (Slopes) :  This  is  the  most  variable  of  the 

site-types  with  relation  to  species  composition  and  productivity.  The  soils 
of  this  type  general 1\  have  light  colored  chert y  surfaces  and  red  cherty 
clay  subsoils.  They  are  well  drained  but  have  limited  water  storage  capac¬ 
ity  due  to  the  chert  content  and  underlying  clavev  materials.  These  slopes 
are  generally  utiLized  for  either  woodland  or  pasture.  Productivity  varies 
over  a  considerable  range  and  is  dependent  upon  soils,  aspect,  and  position 
on  slope,  and  ranges  from  low  to  medium.  Species  composition  also  varies 
with  changes  in  soil  type,  aspect,  and  slope  position:  oaks,  hickories, 
ash,  persimmon,  red  cedar,  and  occasional  sugar  maple.  i>  owoods,  hazelnut, 
possum  haw,  redbud ,  crabapples,  scrviceborrv  sumacs  and  buckhorn  represent 
some  of  the  more  dominant  understory  species. 

(4  )  ,b  i  te  -  type  IV  (Uplands  and  Ridges  »  :  Tin  se  i  :  os.  are  located  on 
upland  soils  which  are  moderately  well  drained  and  which  have  a  fragipnn 
below  tb  subsoil.  They  have  a  moderate l\  low  water  storage  capacity  and 
are  rather  droughty  sites  and  usually  low  in  productivity.  Some  areas  arc- 
used  for  pasture,  but  most  of  these  sites  support  forest  stands  with  a 
rather  high  percentage  of  white  oak.  Other  specie--  found  on  these  sites 
include  hickories,  dogwoods,  crabapples,  persimmon,  and  sassafras.  Some 
stands  are  composed  almost  solely  oi  white  oak.  Trees  me  generally  short - 
holed  and  productivity  is  low;  however,  Lite  quality  of  mature  trees  is 
frequently  fairly  high. 

c.  Utilization:  Although  most  fon-st  s Lands  in  the  Un  vi  Lake 
area  have  been  subjected  to  moderate  to  heavy  grazing  pressure,  there  has 
been  little  incidence  of  burning,  as  a  management  problem.  Most  of  the 

stands  have  been  cutover  for  walnut  veneer  logs,  rail  toad  tie  cuts,  and  mine 

props . 

2.1.  1  .  )  An  i  r..t  1  s 

a .  invertebrates: 

(  1  )  tienern!  :  i  n  ve  r  t  .  ra  *  e  c.  p  t  i  a  t  :  i  1  a  ’  .v !  r.t."ip  of  animals 

in  t  iii  Me  ranee  !>.  i  - ;  i  in  t  erms  i  I  --.pec  me  •.  .i;.s  .  1  .te  ■  .v  and  compl  i  x- 

i  t  v  and  a  1  ae  k  o  i  t.  ,  l.ni.  al  in!  or-,  it  i  ■  -a  .-rot.;  :  t  .  i  intelligent 

d  i  sens  ■:  i  on  o »  the  i  n  t  >  >  ‘  w  il  f  I  ■  e  1 1  ,  ,  .  1 .  vn !  v.  Mi  i'irr. 

Consequent  1  V,  I  i  cuss  i  on  i  )  :.-i  !  i  d  I  e  •  u  i  . ,  .  t .  1 1  i  e  vrusvst  etrs  , 

spec  i  r  s  ri  'll: :  i  d i  ;  ed  rare,  nr  g  •<  <  i .  ■  1  .  i  i  '  i  i: : .  •  :  e  ,  , ,  .  t  ,g  i  i  i  i  ,ea  1  (  l. 

st  mil pn  i : i  r  .  I  ! . T-ti  -nt  ■,  ■  !  t'ii  .  .  :  ■  t :  •  .  •)•  ■  ■  i  :  i  .  .  .  [  re.i'it  t  itretm  i  - 


MolLuscs:  Tlit*  Meramec  Basin  has  an  important  Mollusc.an  fauna, 

ilu-  hivalvi  mol  luscs  (t’eleeypoda)  are  represented  by  three  families: 
in  i  on  i  :  e  ■ ,  Margar i  tanidae  and  Sphaeriidae.  This  represents  the  most  diverse 
popnlat  ion  ot  i reshwater  mussels  in  Missouri  (Oesth,  1971;  Kvekman, 
e  t  a !  .  ,  1  9  7  3 )  . 

Fortv-nine  species  of  Unionidae  have  been  i d e " *  jed  from  the 
Moraines  Basin,  including  43  species  from  the  Bourbeuse  er.  The  family 

Margai  itanidae  is  represented  only  bv  tlie  species,  Cumberland ia  Monondont a 
while  tiie  family  Sphaeriidae  is  represented  by  the  genera  Sphaer  i  uni  and 
I’isiJum.  In  some  areas  of  the  Basin  these  two  genera  can  be  found  in  ton- 
i  de  i  ah  1  e  numbers  tFuchs,  1971;  Missouri  Water  Pollution  Board,  1964).  Six 
species  oi  bivalve  molluscs  found  in  the  project  area  are  considered  to  he 
rare  or  endangered  in  Missouri;  three  species  are  being  considered  for  a 
proposed  Federal  list  of  rare  molluscs. 

The  univalve  molluscs  (Gastropoda)  are  represented  by  seven  laml- 
l  ies  in  tiie  Meramec  Basin.  The  Viviparidae  and  l’l eurocer idae  are  extremely 
common  in  certain  areas.  Other  families  include  Physidae,  Lymnae idae , 

P lanorb  idae ,  Ancvlidae  and  Amnicol idae  (Fuchs,  1971;  Missouri  Water  Pollu¬ 
tion  Board. ,  1964). 

h.  Vertebrates. 

(1)  Fishes:  One  hundred  and  nine  species  of  fish  are  recorded 
I  fiiiii  the  Meramec  Basin,  including  81  species  from  the  Bourbeuse  drainage. 

One  species,  the  pallid  shiner,  found  in  the  Bourbeuse  River  is  considered 
rate  or  endangered  in  Missouri.  This  species  is  not  considered  rare  or 
endangered  on  a  national  basis. 

Fish  form  the  major  vertebrate  component s  oi  aquatic  commun i t i* s 
in  t  ue  Met-,  me  i  Basin  and,  as  such,  they  are  major  consumers  in  the  aquatic 
t  ood  chain.  file  Basin's  st  reams  support  a  sports  fishery  comprised  ot 
■  tpp  is  i  t..a  1 1  1  v  1‘)  species,  the  most  significant  of  which  are  longear  and 
arc  i  1 1  -aitish,  blucgili,  sttia  1  1  mouth  and  largetnouth  bass,  rock  bass,  black 
nd,  cell  w  bullheads,  and  several  species  of  suckers.  Sport  fish  species 
it,  .,i  -i  u. .seil  in  .’.3.3.  There  is  no  commercial  fishery  in  the  Basin. 

t .'  >  Atq  h  i  b  i  ans  :  The  Meramec  Basin  is  known  to  provide  habitat 
t  >*i  .  .  t,  •  ot  .  itnpli  i  b  i  ans .  Although  all  species  have  not  been  recorded 

in  t  ■  :  roiis  t  area,  adequate  habitat  does  exist  and  further  field  studies 
'  i  '  •  '  a  in. il>  I  v  he  expected  t  o  establish  their  existence  in  the  area . 

i'ii'  I  iii'i.i  species,  the  tour-toed  salamander,  t  lie  grot  t  o  salamander, 

ion  tii  i.ood  :ioc  .ire  considered  rare,  endangered,  or  ot  undetermined  status 
id.  Mi  .„'iii  i  Department  of  Conservation.  Common  1  v  observed  species 
in,'  liid,  tiie  gr,  ,ii,  tin  II  ,  leopard,  and  cricket  frogs  and  the  American  and 
lowln  '  o  l  o.i. I-, . 

ilu!  It  fogs  are  a  game  species  in  the  State  ot  Missouri  and, 
i  I  t  i  it  'iio.ii  detailed  harvest  data  is  unavailable,  that  species  must  be  oonsui- 
ei  isl  i i 'purl  ant  t rom  a  recreational  standpoint.  Frogs  are  an  important  casual 
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The  esthetic  and  educational  values  realized  by  the  general  public 
through  the  observation  of  wild  mammals  is  recognized.  Their  greatest 
ecological  importance  is  their  influence  on  vegetative  communities  through 
browsing  and  dispersal  of  seeds,  control  of  insect  populations,  as  contrib¬ 
utors  and  consumers  in  food  cycles,  and  in  the  transmission  of  disease. 

2.2.2  SPRING  COMMUNITIES 

2. 2. 2.1  Physical  Characteristics 

Of  165  Missouri  springs  which  have  minimum  flow  of  1  cubic  foot 
per  second  (Harvey  and  Vineyard,  1967),  only  three  springs  of  this  size  are 
located  in  the  Union  Lake  area.  The  largest,  Kratz  Spring,  is  located  in 
the  valley  of  Spring  Creek  (See  Figures  4  and  5). 

The  discharge  rate  of  the  springs  vary  with  periods  of  high  and 
low  runoff.  Water  quality  of  these  springs  is  generally  good.  The  spring 
water  has  a  fairly  uniform  mineral  content  with  calcium,  magnesium,  and 
bicarbonate  as  the  major  constituents.  The  Basin  spring  water  has  a  rela¬ 
tively  low  suspended  solids  content  with  values  ranging  from  116  to  338  mg/I.. 
From  the  biological  standpoint,  the  most  important  characteristics  of  the 
spring  water  are  high  levels  of  dissolved  oxygen  and  uniform  low  tempera¬ 
ture  (Ryckman,  et  al. ,  1973). 

2. 2. 2. 2  Plankton 

A  truly  subterranean  stream  would  contain  no  phytoplankton  due  to 
the  lack  of  light. 

2. 2. 2. 3  Aquatic  Plants 

The  following  list  of  aquatic  plants  includes  the  most  common 
species  found  in  springs,  or  those  characteristic  of  Ozark  springs: 

Eleochar  i_s  ac  icular  is  ( L . )  R .  &  S . 

Poa  annua  L. 

Sparganium  americanum  Nutt. 

Potamogeton  amplifolius  Tuckerm. 

Potamogeton  Lucen  L. 

Zannichell ia  palustr is  L. 

Anachar is  occidentalis  (Pursh)  Victorin 

Ceratophy Hum  d erne r sum  L. 

Ror ippa  nasturtium  -  aquat icum  (L.)  Schinz  &  Thell. 

CalliLrictie  heterophylla  Pursh 

Ludwigia  palustris  (L. )  Ell. 

Myriophy  1  lum  heterophy  1 1  urn  Miclix. 

Veroni_ca  connata  Raf. 

Polygonun  hydropi  pern  ides  Miclix. 

Card ami  no  hu Ihosa  f.  font inn 1  Us  Palmer  &  Stevermark 

Of  these  15  species,  the  three  commonly  found  are  water  milfoil  (Mvrio- 
phyllum  heterophy 1 lum) ,  water  cress  (Ror ippa  nasturt  i  urn  -  aquat icum) , 
and  water  starwort  ( Galli t r i chi'  heterophy 1  la)  (Steyermark,  1941). 
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.  2  .  3 .  4  Bent  lie  Invertebrates 

!'hi'  benthic  l'auna  of  Missouri  springs  is  augmented  at  the  spring 
source  by  species  otherwise  known  only  iron:  subterranean  waters.  As 
discussed  beiow,  these  species  are  members  o  rite  same  taxonomic  groups 
that  are  dominant  : a  the  surface  waters  of  spr ines  (I1 f  1 icger ,  1972) . 

All  springs  exhibit  a  high  degree  of  bent  h  i  >  : auna  s i mi  lari  tv . 

The  invertebrate  fauna  ot  the  springs  is  -har.i.-ti  r  i  /»-d  bv  few  species  and 
large  numbers  of  individuals  of  certain  groups.  Tii.*  Missouri  spring  fauna 
exhibits  a  high  degree  of  endemism  in  that  some  species  are  known  from  only 
a  single  spring.  This  is  probably  due  to  genetic  isolation  from  other 
invertebrate  populations.  the  spring  environment  and  its  fauna  is  charac¬ 
terized  by  great  stability.  Temperature  is  probably  the  most  important 
factor  in  limiting  the  distribution  of  organisms  that  comprise  the  spring 
fauna  (Pf linger,  1972). 

Flat worms,  amphipods,  isopods ,  snails,  and  certain  insects  are  the 
dominant  invertebrates  in  the  Basin  springs.  Flatworr.s  (Turin- 1  larial  are 
among  the  most  common  and  characteristic  of  the  spring  invertebrates. 
Amphipods  and  gastropods  (snails)  are  exceedingly  abundant  in  many  springs, 
rnsects  are  less  numerous  than  other  invertebrate  groups  in  sprin.s,  with 
•caddisf lies  (Tr icoptera)  being  the  most  common  insect  group  in  Missouri 
springs  (PfI icger,  1972). 

2  5  Aquatic  Vertebrates 

Fishes  and  amphibians  are  the  principal  vertebrates  in  Mi-souri 
springs.  The  cave  salamander  and  the  hellbender  inhabit  many  o;  tlu  springs 
in  the  Basin.  The  only  lrog  that  is  common  in  Basin  springs  is  tin.  pickerel 
frog  (Rvckman,  e t  n_l.,  197  3). 

The  fish  fauna  of  the  Basin  springs  i.  very  limited.  The  two  most 
characteristic  and  widespread  species  in  springs  and  spring-fed  streams  are 
the  mottled  sculpin  and  banded  seulpin.  Other  common  species  in  spring 
habitats  are  the  redbellv  dace,  creek  chub,  and  white  sticker 
(Rvckman,  et_  a  1  .  ,  1973). 

2.2.3  STREAM  COMMUN IT  I ES 

2. 2. 3.1  Physical  Characteristics 

The  Bourbeu.se  River  is  a  typical  Ozark  Border  stream,  located  in  an 
area  of  transition  between  the  Ozark  highland  and  the  prairies.  The  land 
is  hilly  and  forested,  with  cultivated  fields  and  pastures  common.  Stream 
gradients  are  moderate  (as  shown  in  Table  2)  and  the  greatest  portion  of  the 
Bourbeuse  River  mainstem  within  the  Union  Lake  site  is  of  a  relatively  low 
gradient  (1.7  to  2.1  feet/mile).  Table  3  summarizes  the  flowing  water 
resources  of  the  area. 
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Table  2  Gradients  of  the  Bourbeuse  River. 


Total  Miles 
of  Each 


River  Reach 

Gradient* 

Gradient 

0  - 

27.7 

Mouth  to  Happy  Fork  Creek 

2.1 

27.7 

27.7  - 

55.2 

Noser  Mill 

2.3 

27.5 

55.2  - 

84.2 

Bartel  Bend 

1.7 

29.0 

84.2  - 

107.6 

Highway  19 

3.9 

23.4 

*Feet 

of  fall 

per  100  feet. 

Source:  Hawksley,  1973. 
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Table  3.  Flowing  water  resources  of  the  Union  Lake  study  area. 


Streams _ _ _ 

Bourbeuse  River  (Phelps-Franklin) 

Union 

Birch  Creek  (Franklin) 

Hamilton  Creek  (Franklin) 

Lateral  (Franklin) 

Bachelor  Creek  (Franklin) 

Voss  Creek  (Franklin) 

Lateral  (Franklin) 

Spring  Creek  (Franklin) 

Big  Creek  (Franklin) 

Boone  Creek  (Crawford) 

Little  Boone  Creek  (Franklin) 

Red  Oak  Creek  (Gasconade-Franklin) 

Kriete  Creek  (Franklin) 

Soap  Creek  (Gasconade) 

Little  Bourbeuse  River  (Crawford-Franklin) 
Lateral  (Crawford-Franklin) 

Lateral  (Crawford) 

Lateral  (Crawford) 

Lateral  (Crawford) 

Lateral  (Crawford) 

Lateral  (Crawford) 

Dry  Fork  Creek  (Maries-Gasconade) 

Brush  Creek  (Gasconade) 

Lateral  (Gasconade) 

Lower  Peavine  Creek  (Maries) 

Upper  Peavine  Creek  (Maries) 


_ Length  (miles) _ 

Drainage  Per-  Inter- 

area  Chan-  manent  mittent 

(sq .  mi . ) _ nel _ flow  pools 

808  106>s  106  11 S 

767 

4 

4  1 

*5 

1 

>5 

>5 

52  18  3  3*5 

3 

50  14  2  *5  9  >5 

1  *5 

65  20  5  *5  8 

*1 

*5 

59  18  11  3 

2  *5 
1 

>5 

1 

1 

2 

11  H  13 

1 

>5 

2 
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Table  3.  (Continued/ 


Streams _ 

Brush  Creek  (Crawford-Gasconade) 
Lateral  (Crawford) 

Lateral  (Crawford) 

Lateral  (Crawford) 

Prairie  Valley  Creek  (Crawford) 
McDade  Spring  Lateral  (Crawford) 
Lateral  (Crawford) 

Lateral  (Crawford) 

Relsobel  Branch  (Gasconade) 

Price  Creek  (Gasconade) 

Lane  Fork  (Maries-Phelps) 

Pinoak  Creek  (Maries) 

Bailey  Creek  (Maries) 

Clear  Creek  (Phelps) 


_ Length  (miles) _ 

Drainage  Per-  Inter¬ 
area  Chan-  manent  mittent 

(sq.  ml.) _ nel _ flow _ pools 

76  22  15*5  3 

1 

>5 

1*5 

2*5  1*5 

1  1*5 

*5 
*5 
*5 

2 

ll*j 

*5 

*5 

2 


Total  Bourbeuse  River  Drainage 


163  101 


Source:  Ryckman,  e£  al^,  1973. 
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The  series  of  alternating  pools  and  riffles  found  in  the  Bourbeuse 
River  and  its  tributaries  (See  Figures  6  and  7)  are  typical  of  streams  that 
have  not  reached  base-level  conditions.  Substrate  in  the  streams  also 
alternate  between  silt  in  pools  and  gravel  bottoms  in  tiie  riffles  (see  Table 
4  and  Plate  9).  Also  as  in  most  streams,  progressing  downstream,  the  pools 
become  proportionately  longer  and  deeper.  The  Bourbeuse  River  is  moderately 
clear  but  it  clears  rather  slowly  after  rains.  Water  quality  of  the  river 
is  generally  good,  with  isolated  areas  affected  by  domestic  and  agricul¬ 
tural  pollution. 

2.2. 3.2  Aquatic  Flora 

a.  Plankton.  Most  running  water  contains  free-floating  organisms, 
and  in  large  rivers  or  sluggish  streams,  many  of  these  are  truly  planktonic. 
Plankton  is  much  less  important  in  a  stream's  economy  compared  with  its 
dominant  position  in  lake  ecosystems.  In  rivers,  phytoplankton  is  alwav  • 
more  abundant  than  zooplankton,  and  diatoms  are  usually  the  dominant  group 
in  the  phyti plankton ,  while  rotifers  are  usually  the  most  abundant  orga¬ 
nisms  in  the  zooplankton.  The  headwaters  probably  contain  no  true  plankton, 
rather  an  assemblage  of  detached  and  drifting  organisms,  (lyrohel i a  sp. , 
Navicula  sp.,  and  Co_r_eonei_s  sp.  are  probably  the  dominant  diatoms,  other 
species  of  detached  and  drifting  algae  were  Synbra  sp.,  iHatoiua  sp., 

Cyc  lote  1  la  sp.,  (lomph.onema  sp.,  Sitrirel  la  sp.,  and  Cymat  opleura  sp.  Tin  >e 
drift  organisms  are  a  very  important  source  of  food  for  benthic  inverte¬ 
brates  and  some  fishes.  The  lower  Bourbeuse  River,  because  oi  its  slow- 
moving  current  arid  large  pools,  probably  contains  some  true  planktonic 
organ i sms . 

b.  Vascular  Plants.  Knowledge  of  tile  aquatic  vegetation  of  the 
Missouri  Ozarks  is  limited.  Stevermark  (1963)  states  that  the  character¬ 
istic  aquatic  plants  of  Ozark  streams  are  Potamogeton  nodosus,  Vail isner in 
amoricana,  Het  e  ran  the  ra  dub  ia ,  and  N’uphar  luteum  var.  ozar_kanum.  Other 
aquatic  plants  likely  to  be  found  are  as  follows: 


Ceratophy 1 lum  domorsum 
Spargani um  americanum 
Myriophy  1  lum  hetteropliyllum 
Just  ic.ia  amer ic.ana 
Attach a r  i  s  nu 1 1 il ljJL 
Potamogeton  diversifolins 
Vero n i c a  comosa 
Pita  annua  var.  rep  tans 
Call  itr  iche  iieterophylla 
F.qii  iso  turn  hyemale 
S.ig  i  t  tat jfa  lat  i  fol  ia 
Ra  nun c  1 1  lu  s  lo  ngi r os t r i s 

2.2. 3. 3  Aquatic  Invertebrates 

a.  Oenera(L :  The  aquatic  invertebrates  of  the  Bourbeuse  River  are 
generally  representative  of  unpolluted  running  water  with  high  dissolved 
oxygen  concentrations.  A  list  of  these  invertebrates  is  found  in  Table  6. 
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Table  4.  Bottom  type  and  riffle  -  pool  development  in  the  Bourbeuse  River 

Bottom  Type  (7) 


Sampling 

Location 

No. 


1 . 

2. 

3. 


n  , 


b  . 


Ill 


1  1  . 
1  1  . 
1  i. 
14. 
1  r>. 
lb. 


_ Description 

Very  long,  deep  pools;  broad  undefined 
riffles 


2flf  10 


10 


7U 


Large  pools;  long  riffles 


20 


1U 


20 


'id 


Very  long,  deep  pools;  narrow  m 

rif  flos 


Very  long,  deep  pools;  long  broad 
r  i  f  f  1  o  s 


Long , 

deep 

poo  1 s ; 

long,  narrow 

ri  :  l 

1-  s 

Long , 

d>'ep 

poo  1 s ; 

long,  narrow 

r  i  :  I 

1  ; 

Large 

poo  1 

caused 

by  low -water 

da  . 

I ong  ri t  t  1  os 

Long  deep  pools,  very  1  ong  nirr.n, 
miles 


111 


1(1 


I 


Long,  deep  pools;  short,  n.u  rov  mil-  . 

Long,,  narrow  pools;  Ion.,  nirr  t-  1  '  I  ■  • 
backwater  pool 

Long.,  iloep  pool;  short,  sh  a  i  1  ow . 
narrow  ri  it Lo 

Deep  pool  ;  long.,  wide  r  i  s  t  I . 
l.argo,  shallow  pools;  wide  riitl.s 
Long,  shallow  pools;  short  ritil.s 
Long,  deep  pools;  short,  narrow  riltliS 
Short  pools;  long,,  narrow  ri  tiles 


i 


1 

1 

1 

1 

■  ! 
> 

!i 

I' 

,  ! 

.. 

.<  i 

1 

'  I 
1 

i 

1 

1 

i 

i> 

2d 

> 

o() 

in 

Source:  i'yokmnn,  et  i.  .  , 
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Boulders 


xwo-?n 


*See  Plate 


Station  Number 


1'it  1  v  !.■  1 1  n:  i  iuV,  1 1  v  the  tvpe  of  sub- 
:  ii'tle-.  otter  t  avorablc  surfaces  for 

.  •  .  .  in  r  .1 !  ^ )  to  ot  t  ach  or  e  1  i  ng  .  The  soft, 

o  |  it  e  is  roller. 1 1  1  v  limits  smaller  benthic 

Dominant  iienthie  invertebrates  are  aquatic 
r  ■  i  :  ■  i  *  ■ .  1  .  ’  o  1  !  owing  insect  orders  are  commonly  found 

I  ; 1 ' i * • ": i ■ :  o .  ■  t  ■/  r  ■  i  (  Ma  v  1  1  i  es  ) 

i'  lovjil  <  r..  (St  one  f  I  ies) 

o,i. i  ( !h  i  ron  I  1  i  es  ,  iianise  1  f  1  ies) 

i  ■  i  .  ■  i.  v  t  e  ra  ( l  add  isf  1  i  es  1 

I  jliMliit-r.l  (  flee  t  1  es ) 

hi p t el  i  (flies.  Mosquitoes,  Midges) 

Mega  1  o;u  era  (.Mderflies,  Dobsonf 1 ies ,  Fishf  1  ies) 

Lpuettieropt  era  (Mayflies)  makes  up  the  majority  of  tiie  bottom  fauna. 
During  the  spring.,  the  general  community  type  of  Ozark  streams  consisted  of 
(.phonic  tv !  !  i  and  Tr  i  eery  t  Inules  .  During  the  summer,  the  connmni  tv  type  con¬ 
sists  of  Stenonena,  fr  i  eorvf  bodes ,  and  larvae  of  Optliioservus  and  Ect.o_pr_i._a 
1 warer  pennv  bee t  1  e  )  . 

e.  Crustacea.  Isopoda,  Aniphipoda,  and  Decapod.1  are  some  of  the 
common  orders  of  Crustaceans  in  the  Hour bouse  River.  Others  that  probably 
intnMi  r ho  iron  are  Cladocera,  Copepoda,  and  Ostracoda. 

cl .  Mollusea.  Very  little  information  is  available  on  the  Gastro¬ 
pods  (snails)  of  the  Botirbeuse  River  area.  The  aquatic  snails  have  been 
identified  only  to  genus  or  to  family  (see  Table  6).  Seven  families  are 
represented  in  tin.1  area  and  the  Viviparidae  and  Fleurocer idae  are  extremely 
common  in  certain  areas.  Other  families  include  Physician,  l.ymnaeidae, 
Planorbidae,  Aneylidae,  and  Amnicolidae  (Fuchs,  1971;  Missouri  Water 
Follutiiin  Board,  1966).  Specie's  lists  of  pelecvpods  (clams,  mussels)  are 
.  ’  i .  ■  n  in  fables  b  and  7.  Collection  locations  arc1  shown  on  Plato  10. 

Species  diversity  does  not  vary  within  the  study  area,  but  there  is  a 
greiter  proportion  of  headwater  types  in  the  Union  Lake  study  area  than 
fart  uer  downstream  in  the  Botirbeuse  River.  The  bivalve  mollusc's  are  repre¬ 
sented  !e.  three  iamilies;  Unionidae,  Mnrg.a  r  i  t  an  i  dae ,  and  Splitter  i  idae .  This 
rep'-.  ,  nt ;,  i'ii'  most  diverse  populat  ion  of  freshwater  mussels  in  Missouri 
1 1  so i i .  !'</’;  K ■.  i  kiM  m  ,  e  t  a  1  .  ,  1  9 7  i )  . 

For  t  v- t  b  t  i'"  -peoies  of  Unionidae  have  been  ideal  ii  i  eel  from  the 
Boo  r  •'!  a ■  ’■>  i  /or.  Me  family  Margar i t an idao  is  represented  only  by  the 
op.'i  ■  :  sr!"  r  land  i  a  monondont  a,  while  the  family  Sphaer  i  id.ae  is  represent  ed 

bv  :  he  ••'■’I'  ta  piiaerinn  and  Fisidnn.  In  sonic1  .areas  of  tin  Basin  these  two 
r  i  n  be  !  oinid  in  >  onsiderahle  numbers  (Fuchs,  1971;  Missouri  Water 
i'o  1  In*  i .  board  ,  1  'H.4  >  .  Six  species  of  bivalve  molluscs  are  considered  to 
be  rare  or  end.  Ulcered  i  a  Missouri;  four  species  .are  being  considered  tor  a 
proposed  I'odera  1  list. 

o.  <U  hers .  other  invertebrate  goups  include  i’rotoz.a,  Rotatoria, 
Mei",.  1 1  "d  i,  Mi'"i.it  "mu  jdi  i ,  Brvii/ita,  Annelida  ( <  1 1  i  goohaota  and  Hirudinea), 

1,111  la  t  i  f  i •  r  i  . 
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Tab  U-  i..  i'art  i  1 1  l  ist  .u  ie  •!,.!  lusi-a  <.  •  t  tin-  Mt-rami-r 


PHYLUM  MULLL'SUA 


Class  t:.ts  t  r«>|»oii.i 

Order  Ct.enobranch  i  it  a  (Snails) 

F  in  i  1  v  V 1  v  i  par  i  due 

C.inp*.-l»in.i  sp. 

Vivip.irus  sp. 

Family  1’  1  e u r oce r  i d ae 

I’lcurocora  sp. 

*  Con  i  obus  i  s  potos iens  is 

F.imily  Armii col  idae 

**  unnicola  procerpina 
Somatogyrus  sp. 

**  Amnicola  aldrichj  nntroecetes 

Family  Bulimidae 

*  Font i gens  aldrichi 

*  Fontigens  antrocoetes 

*  Fontigens  proserpina 

Order  Pulmonata  (Snails) 

Family  Physidae 

Physa  sp. 

F  am i 1 y  Lymn  ae i d  a  e 

Lyriuiae a  sp. 

Bulimnapa  sp. 

S_tagtTicpla  sp. 

Family  Ancylidae 

F  e  r  r  i  s  s  i  a  s  p . 

F.imily  Planorbidae 

Class  Pclecypoda 

Order  Unionidia  (Clams,  Mussels) 

Family  Sphaeriidae 

P  i  s  i  d  i  urn  s  p  . 

S  ph  nc  r  i  um  s  p . 


Family  Margar i tan idae 

Cumberland  i  a  inonodonta 

Family  Uni  on idae 

Subfamily  Anodontinae 

Alasmldonta  calceolus 
Alasmidonta  marglnata 
Micromya  brevicauda 
S trophttus  undulatus 
Anodonta  imbec i  lis 
Anodonta  grand  is 


Ba  sin 
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liiric  Molli’sca  of  the  Meramec  Basin 
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P lap i o !  a 
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bre v i c ul a 
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oval1,  id  ventricosa 
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is  !  i  u  i-.iient  i  na 
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as  e  i  1  ips  iformis 

1.. i:  ,  '  !  ,  ■ 

rad  1 ata  luteola 

Pei  a;-.:  i  r 

a  I  a  t  a 

Pot..  ins 

1  a>  v  i  :  s  i mus 

1  O  SO  1  is: 

iilans 

iVsnl  a  i 

pa  rvn 

Corbi on  1  a 

mani 1 1 ens is 

Obova r • .  i 

ol  i va r i a 

*Species  found  in  spr i ntis 
**Species  found  in  subterranean  streams 

Source:  C1 il ford  ,  l')66;  farhs,  1.971;  Missouri  Water  Pollution  Board,  1964. 


Relative* 

Abundance 


Collection  Locations 


Species 


1  II  III  IV  V  VI 


Qualm  La  necanerva _ 

Quadrula  ousculosa _ 

Quadrula  guadrura _ 

Strophitus  undulatus 

Toxolasna  glans _ 

Toxolasna  pare  a  _ 

Iritogonia  ver.  ...  nsa 
Truncilla  donaeiformis 
Irene  ilia  t r unca ta 


£ 

F 


X _ X _ X  X _ X 

x _ x _ x _ x 

X  X _ X _ X _ X 

X  X  X  X  X 


_ X  X _ X _ X  x 

_F _ x _ x _ x  x 

U _ x _ x _ x _ 

R  x  x  x  x 


Relative  abundance  is  given  lor  certain  species  and  refers  to  the  populations 
of  these  species  found  upstream  from  Meramec  State  Park.  Relative  abundance 
is  .inter:-:.!  ned  by  frequency  of  shells  collected  (Oesch,  19731 : 

-  Plentiful  1’  =  inusual 

>'  -  >  'ormior:  R  =  Rare 

-  ■  requeue 

■\>!  li'ct  ion  locations  tse.e  Plate  17)  are  as  follows: 
i'.y.ot.ic  Species 


’  -  "era :;cc  -vr  between  State  Highway  8  and  the  Crawford  -  Phelps 

Count'-'  Line. 

li  -  Me ranee  River  between  mile  155  downstream  and  State  Highway  185. 
Ill  -  "trainee  River  between  State  Highway  185  and  Bourbeuse  River, 
rv  -  Her anu  c  River  between  Bourbeuse  River  and  Fenton,  Missouri. 

V  -  Bourbeuse  River  between  Rykcr's  and  Meramec  River. 

VI  -  Bourbeuse.  River  between  Rock  Ford  and  Ryker's  Ford. 

NOTH:  Host  of  collection  area  VI  is  in  inion  Lake  • 

Source  :  'osch  1“73);  Ryckman  et  al.  1(>73). 


2.2.  1. 4  Aquatic  Vertebrates 

'■it"  the  one  hundred  and  nine  species  of  fish  recorded  from  the 
Meramec  Basin,  eightv-three  species  were  recorded  from  the  Bourbeuse  River. 
Species  recorded  from  the  studv  area  are  shorn  in  Tables  8,  9  and  9a.  One 
species,  tin-  pallid  shiner,  is  considered  rare  or  endangered  in  Missouri. 
This  species  is  not  considered  rare  or  endangered  on  a  national  basis. 

Fish  form  the  major  vertebrate  components  of  aquatic  communities 
in  tile  Meramec  Basin  and,  as  such,  they  are  major  consumers  in  the  aquatic 
food  chain.  The  basin's  streams  support  a  sport  fishery  comprised  of 
approximately  19  species.  There  is  no  commercial  fishery  in  the  Basin. 
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T.i‘'!  ■  '  ;  •  •'  hvr«‘i  1  ■  r  ht»  I'ni'Mi  lake  stujy  are  i  ini  downstream  In  the 

Hi "ir  k'1,ustj  K  i  ver  . 

STATIONS*  STATIONS* 


Species  _ 

•> 

3 

U 

_ 5 _ 

Spec ies 

1 

2 

3 

u 

5 

Gizzard  s*iad 

7 

6 

0 

0 

0 

Spotted  sucker 

0 

0 

0 

0 

0 

Gol Jeye 

0 

P 

0 

0 

0 

Creek  chubsucker 

0 

0 

0 

0 

9 

Grass  pickerel 

0 

0 

0 

0 

25 

Black  bullhead 

0 

0 

0 

0 

2 

Golden  shiner 

0 

0 

0 

2 

0 

Yellow  bullhead 

0 

0 

0 

0 

2 

Creek  chub 

0 

0 

11 

0 

0 

Channel  cattish 

0 

0 

0 

1 

0 

Southern  red- 

0 

0 

19 

0 

0 

Slender  mad too 

0 

0 

0 

0 

0 

bell  dare 

Stonecat 

0 

0 

0 

3 

0 

Gravel  chub 

3 

2 

0 

1 

0 

Northern  studfish 

1 

1 

4 

0 

0 

SiLver  chub 

3 

0 

0 

0 

0 

Blackstripe  top- 

0 

0 

0 

0 

18 

Suckersinut  li 

4 

0 

0 

1 

0 

minnow 

minnow 

Smallmouth  bass 

4 

1 

0 

5 

0 

Emerald  shiner 

7 

0 

0 

0 

0 

Largenouth  bass 

0 

1 

11 

0 

9 

Rosy face  shiner 

17 

2 

0 

4 

0 

Green  sun fish 

0 

0 

0 

0 

S 

Redf in  shiner 

0 

0 

0 

7 

38 

Orangespotted 

0 

1 

0 

1 

29 

Striped  shiner 

0 

0 

0 

2 

0 

sunfish 

Bigeye  shiner 

0 

24 

0 

118 

8 

Longear  sunfish 

14 

9 

0 

8 

0 

Steelcolor 

52 

52 

0 

50 

0 

Bluegil 1 

0 

1 

0 

1 

29 

shiner 

Rock  bass 

0 

0 

0 

0 

0 

Spot  tin  shiner 

25 

28 

0 

28 

0 

Slenderhead 

2 

2 

0 

3 

0 

Sand  shiner 

9 

0 

19 

0 

0 

darter 

Mimic  shiner 

0 

0 

0 

0 

0 

Gilt  darter 

0 

2 

0 

11 

0 

SI  Iver jaw 

0 

0 

1 

0 

0 

Johnny  darter 

0 

0 

0 

0 

2 

minnow 

Missouri  saddled 

0 

1 

0 

13 

0 

Bullhead  minnow 

6 

0 

0 

0 

0 

darter 

Blunt nose  minnow 

6 

3 

0 

20 

7 

Banded  darter 

0 

1 

0 

2 

0 

Stoneroller 

32 

8 

64 

5 

0 

Greenside  darter 

1 

1 

0 

16 

0 

Qulllback 

4 

4 

1 

0 

0 

Rainbow  darter 

0 

0 

0 

3 

0 

White  sucker 

0 

0 

6 

0 

0 

Orangcthroat 

darter 

0 

0 

37 

0 

20 

Northern  hog 
sucker 

3 

0 

0 

1 

0 

Fantail  darter 

0 

0 

0 

1 

0 

Black  redhorse 

5 

1 

0 

2 

0 

Mottled  sculpin 

0 

0 

1 

0 

0 

Golden  redhorse 

3 

1 

0 

0 

7 

Brook  silverside 

0 

2 

0 

10 

6 

Silver  redhorse 

0 

0 

0 

6 

0 

Southern  logperch 

0 

2 

0 

6 

0 

Short head  redhorse 

2 

3 

0 

0 

0 

TOTAL  NUMBER  OF 

FISH 

206 

162 

175 

331 

191 

River  redhorse 

l 

3 

0 

0 

0 

Total  Number  of 

Species 

23 

26 

11 

29 

15 

♦Stations  in  the  Union 

l.ako 

Stud  V 

Ar  ea  | 

(see 

Plato  11). 

p  -  Present,  nn  estimate  of  numbers. 
Scir'  e:  Ry'  kman,  ot  al ,  1^7). 


TABLE  9 


SOME  LARGE  FISHES 
OF  BOURBEUSE  RIVER 


Number  of  Fish  Collected,  Summer  1972 


Species 

Reiker 1 s 

Ford  Noser's  Mill 

Vicinitv 

Black  redhorse 

401 

145 

Shorthead  redhorse 

97 

Spotted  sucker 

29 

45 

Northern  hog  sucker 

56 

Not  abundant 

in  sampli 

Carp 

13 

7 

Channel  catfish 

27 

42 

Longear  sunfish 

334 

244 

Green  sunfish 

Not  abundant 

in  sample  38 

Bluegi  1,1 

37 

35 

I.nrgemouth  bass 

51 

59 

Sma 1 1 mon t h  bass 

40 

33 

F.'.-khass  ( goggl  e-eye) 

35 

118 

•  Kvi-kn.in,  et  a_l .  ,  1973. 
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Tab  I,.  9a 


•I  l.-. <  rom  the  Project  Area  bv  Corps  Personnel, 

Sum  v  l  -> 7  ' .  (Sampling  Stations  shown  in  Plate  9) 

Class  Oslo  i  flit  hvs  Sampling  Station 

Circle  i'  Sem  i  onot  i  formes 
l.ep  isosteiclae  -  Cars 

Lep  i  sa.st  ens  osscus  l.ongnose  gar  9,10,  12 

Order  dupe  i  formes 
Clupoidae  -  Herrings 

Dorosotna  cepedi  anum  Gizzard  shad  3 

Order  Sa lmoniformos 

F.soeidae  --  Piles 

Kso\  amor  h  arms  ve rmiculatus  Crass  pickerel  14 

Order  Cypr i n i formes 
Cyprinidae  -  Minnows  and  carps 

Campos toma  an  omul  tiro  Stoneroller 
Hpbopsyis  amb  1  ops  Bigeye  chub 
Noeomis  b_iput  t atus  Hornghead  chub 
Notcmi szonus  crvso leucas  Golden  shiner 
Notropis  boons  Bigeye  shiner 
Notropis  clirvsoceplialus  Striped  shiner 
Notropis  g.a  lac  torus  Whitetail  shiner 
Notropis  preenei  WeJgespot  shiner 
Notropis  spilopterus  Spotfin  shiner 
Notropis  st  rami  neus  Sand  shiner 
Notropip  nmiiratij  i_s  Redfin  shiner 
Notropis  volucellujs  Mimic  shiner 
NNptropis  wjiipplei  S t eel eo 1  or  shiner 
Phoxinus  ery throgaster  So::thern  redhelly  dace 
P  i  mop  ha  icy-;  not atus  B1  uninose  minnow 
Pimephales  vigilax  Bullhead  minnow 
Semotilus  a t romaculatus  Creek  chub 


Catostomiciae  -  Suckers 

Carpoides  cypr inus  Quillback  10 

Erimyzon  oblongus  Creek  chubsucker  15 

llypcnte  1  ium  n _i_g r  i cyans  Northern  hog  sucker  8,9,15 

Moxixst oma  rarinatum  River  redhorse  9 

Mq;oxst_oma  dupuosnei  Black  redhorse  8,14 

Moxostom.a  ory thru  rum  Golden  redhorse  9,10,14 

Moxostoma  mac rol e i_p id o turn  Shorthead  redhorse  8 


3.6.8.9.10.12.14.15.16 

14.15 
16 

10 

3.6.8.9.10.12.14.15 

3.8.9.10.14.15 
8 

3 

3,6,9,10,12.14 

8.9.14.15. 16 

3.6.8.9.10.12.14.15 
3,8,9,10,12 

3.9.10.12.14.15 
16 

3.6.8.9.10.12.14.15 
8 

3.9.10.15 
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Ord<'>  Si  I'iri  formes 
Ictaluridne  -  Freshwater  catfishes 

Lctalurus  me  las  Black  bullhead  10 

Lctalurus  natalls  Yellow  bullhead  10,14,15 

Notorus  exilis  Slender  madtom  3,10 

Cypr inodonf idae  -  Killfishes 

Fundulus  catenatus  Northern  studfish  3,8,9,15,16 

Fundulus  notatus  Blackstripe  topminnow  3,6,8,9,10,14,15 


Poeeiliidae 

Cambusla  af f inis  Mosquitofish 

Order  Atueriniformes 
Oentrarchidae  -  Sunfishes 

Ambloplltes  rupestr Is  Rock  Bass 
Lepomls  cyanellus  Green  sunfish 
Lepomls  hlmllis  Orangespotted  sunfish 
Lepomis  macrochirus  Bluegill 
Lepomis  megalotis  Longear  sunfish 
Micropterus  dolomieui  Smallmouth  bass 
Micropterus  salmoides  Largemouth  bass 

Percidae  -  Perches 

Etheosfoma  blennioides  Greenside  darter 
Etheosf oma  caeruleim  Rainbow  darter 
Etheosfoma  f labellare  Fantail  darter 
Etheosfoma  nigrum  Johnny  darter 
Etheosfoma  spectabile  Orangethroat  darter 
Etheosfoma  zonale  Banded  darter 
Percina  caprodes  Logperch 
Percjna  phoxocephala  Slenderhead  darter 

C’ottidae  -  Sculpins 

Cottas  carol inae  Banded  sculpin 


8,10 


9,10,14 

10.14.15 

3.6.10.12.15 

3.9.10.14.15 

3.6.8.9.14.15 

8.9.10.14.15 

3.8.9.10.14.15 


3.8.14 
3 

9 

6.10.14 

3.15.16 

8.10.12.16 

8.14 
8 


16 
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' :  \VK  COMMUN I  T  1 KS 


2.2.4. 1  General 

The  cave  environment  can  be  separated  into  a  twilight  zone  near  the 
entrance,  an  intermediate  zone  of  complete  darkness  and  variable  temperature, 
and  a  zone  in  the  deep  interior  with  complete  darkness  and  constant  temper¬ 
ature.  Caves  make  ideal  natural  laboratories  because  of  the  simplicity  of 
their  biological  communities  and  the  stability  of  the  physical  environment 
(Pou 1  son ,  1969), 

2. 2. 4. 2  Union  hake  Area 

The  Mer.amec  Has  in  has  a  great  many  caves,  however,  most  of  them  are 
south  of  the  Bourbeuse  Valley.  Weber  Quarry  Cave  is  the  only  "living"  cave 
(a  cave  that  is  still  being  formed  by  solution  activity)  that  has  been 
located  in  the  project  area.  The  cave  is  only  about  100  to  200  feet  long 
anil  has  no  dark  zone.  No  troglobitic  life  was  found. 

2.2.5  SPORT  FISH  RESOURCES 

2.2.5. L  General 

At.  least  29  species  of  fish  that  are  grouped  under  the  very  broad 
term  "sport  t ish"  have  been  recorded  from  the  Bourbeuse  River.  They  are 
listed  in  Table  10.  Another  10  species  have  been  recorded  from  the  Meramee 
Basin  and  thus  have  reasonable  access  to  the  Bourbeuse  River.  These  are 
listed  in  Table  11.  Thus,  approximately  39  species  of  "sport  fish"  are 
potential  inhabitants  of  the  Bourbeuse  River. 


Table  10.  Sport  f isli  species  recorded  from  the  Bourbeuse  River 


Rainbow  trout 
Grass  pickerel 
Carp 

On i 1 1  bar  k 
White  sticker 
Northern  hog  sucker 
Black  buffalo 
Spotted  sucker 
Silver  reditor.se 
River  redtiorsc 
Black  redhorse 
Golden  redhorse 
Short  head  redhorse 
Black  bullhead 
Yellow  bullhead 


Channel  catfish 
Flathead  catfish 
Rock  bass 
Green  sun  fish 
Orangespot t ed  sun  fish 
B1 ueg  i  1 1 
Longear  sun fish 
Smallmouth  bass 
Largemouth  bass 
White  crappie 
Black  crappie 
Sauger 
Wa  1 1  eve 

Freshwater  drum 
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Table  11.  Sport  fish  species  inhabiting  the  Meramec  Basin  but  not  recorded 
from  the  Bourbeuse  River. 


Paddle f ish 
Bow fin 

River  carpsucker 
Blue  sucker 
Smallmouth  buffalo 


Bigmouth  buffalo 
White  bass 
Pumpkinseed 
Warmouth 
Redear  sunfish 


No  quantitative  harvest  data  is  available  for  the  Bourbeuse  River. 
However,  an  intensive  ten-year  creel  census  of  Huzzah  and  Courtois  Creek, 
tributaries  of  the  Meramec  River  (Fleener,  1971)  showed  that  five 
centrachids,  the  longear  sunfish,  rock  bass,  smallmouth  bass,  green  sunfish, 
and  bluegill,  in  that  order,  comprised  87  percent  of  the  sport  catch. 

Suckers,  rainbow  trout,  largemouth  bass,  and  bullheads  were  other  fishes 
comprising  more  than  one  percent  of  the  catch.  Other  game  species  found  in 
the  Basin  hut  not  recorded  in  the  creel  census  data  include  the  paddlefish, 
grass  pickerel,  pumpkinseed,  warmouth,  orangespotted  sunfish,  redear  sunfish, 
and  saufer.  Although  there  are  significant  differences  in  habitat  types 
between  the  Huzzah  and  Courtois  Creeks  and  the  Bourbeuse  River,  there  is 
enough  similarity  that  it  can  be  assumed  with  some  degree  of  certainty  that 
this  is  generally  indicative  of  the  sport  fishery  of  the  Bourbeuse  River, 
although  the  relative  importance  of  certain  species  may  differ. 

The  only  available  data  pertaining  to  fishing  pressure  and  fisher¬ 
men  success  was  gathered  by  Funk  (1969)  over  a  13-year  period,  1946-58,  and 
is  presented  in  Table  12.  The  data  for  1946  was  deleted  because  Funk  con¬ 
sidered  it  to  be  "less  reliable  than  that  for  subsequent  years". 


Table  12.  Fishing 
Meramec 

pressure  and 
Basin,  1947- 

fishermen  success 
58.  (Figures  are 

,  Bourbeuse 
annual  aver 

River  and 
ages) 

Fishermen 

Checked 

Man 

hours  Fisli 

fished  Caught 

Percent 

F i sh  Success t  u 1 

Hour  Fisherman 

Percent 

Boat 

Fi sherman 

Big  River 

205 

653 

307 

0.51 

44 

22 

Lower  Meramec 

99 

360 

114 

0.32 

48 

26 

Middle  Meramec. 

176 

620 

304 

0.50 

52 

3  7 

Upper  Meramec 

225 

627 

639 

1.10 

65 

2  3 

Basin  Total 

164 

520 

319 

0 . 6  3 

53 

25 

(Incl.  Bourbeuse) 
Bourbeuse  River 

116 

340 

232 

0.72 

58 

19 
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2. 2. 5. 2  Important  Came  Species 

Although  approximately  39  species  fitting  the  general  description 
"game  fish"  may  inhabit  the  Bourbeuse  River,  most  are  insignificant  in  the 
total  game  fish  harvest.  A  brief  doseiiption  of  the  more  important  species 
is  given  below. 

The  longear  sun  fish  is  one  of  the  most  abundant  fishes  in  the 
Meramec  Basin  and  probably  the  most  frequently  caught  fish  in  the  Basin  as 
well.  The  longear  prefers  pools,  backwaters,  and  other  protected  areas  of 
clear,  permanent  streams.  In  streams  it  is  most  often  found  over  a  bottom 
of  sand,  gravel,  or  rubble.  The  longear  also  thrives  in  many  large  Ozark 
impoundments . 

In  Missouri,  the  rock  bass  appears  to  prefer  a  stream  habitat, 
being  only  a  minor  species  in  reservoirs.  It  is  found  in  a  variety  of  habi¬ 
tats  although  it  avoids  areas  with  strong  flow.  It  is  often  found  near 
logs,  large  rocks,  beds  of  vegetation,  and  other  cover. 

The  smallmouth  bass  is  the  "glamour"  fish  of  the  Meramec  Basin. 

It  ranks  high  in  total  catch  throughout  the  entire  Basin.  It  was  t he  fifth 
most  abundant  fish  in  Huzzah  and  Courtois  Creeks  (Fajen,  1972)  and  the 
predominant  predator  species,  and  probably  is  equally  important  in  the 
Bourbeuse  River.  The  smallmouth  bass  is  primarily  a  stream  species  in  the 
southern  part  of  its  range,  although  it  does  well  in  many  lakes  and  some 
impoundments . 

The  green  sun f ish  ranks  second  throughout  the  whole  Basin  in  the 
sport  catch  and  first  in  the  Bourbeuse  River  (Funk,  1969),  and  probably 
constitutes  a  more  substantial  part  of  the  standing  crop.  Green  sun fish 
occur  in  a  wide  variety  of  habitats  and  tolerate  a  wide  range  of  environ¬ 
mental  conditions.  It  is  often  quite  abundant  in  muddy  ditches,  ponds, 
streams,  and  also  does  well  in  large  impoundments. 

Tlie  bluegill  is  the  third-ranking  sport  fish  throughout  the  whole 
Basin  and  the  second  ranking  sport  tish  in  the  Bourbeuse  River  (Funk,  1969), 
and  probably  comprises  a  substantial  part  of  the  standing  crop.  It  prefers 
quiet  waters,  over-flow  areas,  and  sloughs  in  the  stream  environment.  It 
reaches  its  peak  in  reservoirs  where  it  is  often  the  most  abundant 
cent rarchid . 

Suckers  are  essentially  stream  fishes  and  are  generally  found  in 
or  near  riffles,  pools,  and  in  some  cases,  in  the  swilt  water  of  the  main 
channel.  Although  a  minor  group  in  the  Bourbeuse  River  creel  census ,  they 
are  common  throughout  the  Meramec  Basin  (Funk,  1969). 

burgemouth  bass  prefer  quiet  waters  such  as  oxbows,  sloughs,  and 
overflow  pools  along  rivers,  and  they  do  especially  well  in  reservoirs. 

They  represent  a  rather  small  percentage  of  the  total  catch  in  the  Bourbeuse 
River  (Funk,  1969). 
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Bullheads,  two  species,  the  black  and  yellow  bullheads,  occur  in 
the  Basin.  They  are  often  found  in  streams,  but  generally  prefer  quiet, 
often  muddy  waters.  They  are  often  quite  abundant  where  they  occur  and  do 
well  in  reservoirs,  especially  during  the  initial  years  of  impoundment. 

2 . 2 . 5 . 3  Summary 

The  Bourbeuse  River  supports  a  substantial  and  quite  diverse  sport 
fishery  and  receives  heavy  fishing  pressure  as  do  all  of  the  streams  in  the 
Meramec  Basin.  The  fish  caught  per  hour  and  percent  of  successful  fisher¬ 
men  using  the  Bourbeuse  River  are  similar  to  the  average  figures  for  all 
streams  of  the  Ozark  Border  Area  (Funk,  1969).  Centrarchids  (smallmouth 
bass,  rock  bass,  green  sunfish,  longear  sunfish,  and  bluegill),  suckers 
(mainly  redhorse) ,  and  catfish  predominate  in  the  sport  catch. 

2.2.6  GAME  RESOURCES 

The  Meramec  Basin  provides  important  habitat  for  almost  all  animals 
considered  game  species  in  the  State  of  Missouri.  The  principal  game  spe¬ 
cies  in  the  Basin  include  white-tailed  deer,  cottontail  rabbit,  gray  squir¬ 
rel,  fox  squirrel,  woodchuck,  bobwhite  quail,  mourning  dove,  wild  turkey, 
woodcock,  common  snipe,  crows,  and  a  variety  of  waterfowl.  Important 
furbearers  include  raccoon,  muskrat,  opossum,  mink,  coyote,  beaver,  and  to 
a  lesser  extent,  gray  fox,  red  fox,  striped  skunk,  spotted  skunk,  bobcat, 
badger,  and  weasel. 

In  general,  prime  habitat  in  the  Meramec  Basin  for  the  species 
listed  above  includes  a  mixture  of  hardwood  forest  and  cropland.  The  pro¬ 
ductivity  of  these  habitats  reflects  the  quality  and  fertility  of  the  soil 
on  which  they  are  found.  Consequently,  although  many  of  the  game  species 
known  from  the  Basin  may  be  found  throughout  the  area,  the  most  important 
habitat  occurs  in  the  fertile  alluvial  soils  of  the  bottomland  areas.  The 
most  productive  bottomland  situation  is  one  in  which  the  mature  forest  is 
broken  by  small  agricultural  fields  (see  Figures  8  and  9).  Table  13  shows 
the  population  densities  for  selected  game  species  in  the  Union  Lake  proj¬ 
ect  area. 


Table  13.  Estimated  population  density  for  selected  game  species  in  the 
Union  Lake  area. 


Species 


Estimated  Population  Density* 


White-tailed  deer 
Fox  and  gray  squirrel 
Cottontail  rabbit 
Bobwh i te 
W i Id  turkey 


15  per  square  mile 
2  per  acre 
1  per  10  acres 
1  per  3  acres 
5  per  square  mile 


*F.st  fm.it  es  made  bv  the  Missouri  Department  of  Conservation  (1972). 
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White— tai  dei-r  are  most  common  in  the  more  heavilv  forested 
western  and  southern  portions  of  the  Basin;  the  project  area  provides  good 
deer  habitat  in  the  river  bottoms  where  there  is  inti rspersion  between 
cropland  and  forest. 

Fox  squirrel s  pert  or  open  timbered  areas ,  while  grav  squirrels  are 
most  common  in  areas  of  heavy  timber.  Both  types  of  squirrels  do  best  in 
areas  with  mature  to  over-mature  trots.  Mori'  squirrels  are  harvested  in  the 
Merameo  Basin  than  any  other  game  species. 

The  host  cottontail,  rabbit  habitat  in  the  Basin  occurs  in  the 
Bourbon se  drainage,  which  includes  the  Tnion  lake  project,  where  there  is 
interspers  ion  of  brush,  forest,  and  cropland.  Hie  cottontail  is  the  second 
most  popular  game  animal  in  terms  of  numbers  taken. 

franklin  County  is  one  ot  the  Lop  lur  harvest  counties  in  Missouri 
and  had  the  greatest  fur  harvest  in  the  Basin  in  1 971—72  season.  Raccoon 
and  muskrat  are  the  most  important  furbearers  in  the  proieet  area.  The 
muskrat,  is  associated  with  the  rivers,  ponds,  and  streams  of  the  project 
area;  raccoons  arc  generally  found  near  water  where  hardwood  stands  are 
present  to  provide  den  cavities. 

Tlie  hobwhite  is  most  abundant  in  the  Bourhouse  drainage  of  the 
Basin  where  r he.  agricultural  lands  provide  the  annual  plants  that  quail 
require  tor  food.  On  the  project  area,  this  habitat  would  occur  primarily 
in  t  lie  agricultural  bottoms. 

The  mourning  dove  is  numerous  in  the  open  farmland  of  the  Bourbeu.se 
vallev,  where  agrieul tural  crops  are  available  for  food.  In  the  project 
area  they  primarily  utilize  agricultural  lands. 

Optimum  turkey  habitat  in  Missouri  occurs  on  land  that  is  approxi¬ 
mately  70  percent,  timbered  and  30  percent  open.  Although  the  best,  turkey 
range  in  the  Meramec  Basin  is  south  of  Franklin  County,  some,  excellent 
habitat  occurs  in  the  eastern  portion  of  the  Onion  Lake  project  area,  where 
heavy  timber  is  interspersed  with  bottomland  cropland. 

2.2.7  RARE  AND  ENDANGERED  SPECIES  IN  THE  MERAMEC  BASIN 

2 . 2 . 7 . 1  Centra  1 

A  number  of  rare  and/or  endangered  plant  and  animal  species  occur 
or  arc  believed  to  occur  in  the  Meramec  Basin.  Although  most  are  present 
in  very  limited  numbers,  all  are  considered  to  he  valuable  and  important 
constituents  of  Missouri  flora  and  fauna. 

Vertebrates  included  in  this  discussion  are  those  considered  Rare 
or  Endangered  or  of  Unknown  Statjis  by  the  Missouri  Department  of  Conserva¬ 
tion  (1972),  and/or  Lite  U.  S.  Bureau  of  Sport  Fisheries  and  Wildlife  (1973). 
The  invertebrates  and  plant  species  presented  in  this  discussion  are  taken 
from  a  draft  list  prepared  bv  the  U.  S.  Soil  Conservat  ion  Service  in  coop¬ 
eration  with  the  Missouri  Department  of  Conservation.  Only  plant  and 
animal  species  native  to  Missouri  are  included  in  this  discussion. 


Plants 


Four  species  ot  liverworts,  16  species  oi  mosses,  and  8  species  of 
pteridophyt es  that  are  considered  rare  in  Missouri  have  been  identified  in 
counties  that  are  in  the  Meramec  Basin.  ALtheugh  rliese  rare  species  have 
not  been  identified  specifically  from  the  project  area,  suitable  habitat 
exists,  and  their  occurrence  in  this  area  is  possible. 

Sixty-four  species  of  spermatophytes ,  the  largest  group  of  green 
plants,  that  are  considered  rare  or  endangered  have  been  reported  from 
Basin  counties;  and  may  occur  in  the  project  area. 

2.2. 7.1  Animals 

a.  Invertebrates:  Invertebrates  that  have  been  identified  as 
rare  and  endangered  in  the  Meramec  basin  include  >  species  of  crayfish,  3 
species  of  millipeds,  1  species  of  grasshopper,  2  species  of  caddisflies, 

1  species  oi  beetle,  1  species  of  moth,  and  6  species  of  mussels. 

b.  Vertebrates :  Rare  or  endangered  vertebrate  species  that  have 
been  reported  from  the  Meramec  Basin  are  listed  below. 

(1)  Fish:  Only  one  rare  and  endangered  species  of  fish,  the 
paLlid  shiner,  has  been  recorded  from  the  Bourbcuse  River,  and  this  was 
prior  to  1945.  The  pallid  shiner  is  considered  endangered,  perhaps  extir¬ 
pated,  in  Missouri. 

(2)  Amphibians :  Tiie  four-toed  salamander  is  considered  rare  in 
Missouri;  the  grotto  salamander  is  considered  to  he  status-undetermined  in 
Missouri  and  nationally;  and  the  wood  frog  is  considered  endangered  in 
Missour i . 

(1)  Rept i les :  The  alligator  snapping,  turtle  and  the  scarlet  snake 
are  considered  rare  in  Missouri. 

(4)  Birds :  Thirteen  species  of  rare  or  endangered  birds  tiiat  arc 
either  permanent  winter  or  breeding  residents  of  the  Meramec  Basin  are 
Listed  below: 

Sjae c_ie  s  Status 


Sharp-skinned  hawk 
Cooper's  hawk 
Rod-shouldered  hawk 
Marsh  hawk 
Northern  bald  eagle 
King  rail 
Common  gallinule 
Least  tern 
Black-hilled  cuckoo 
Barn  owl 
Long, -eared  owl 
Saw-whet  owl 
Rumman's  spa  r  row 


Endangered  in  Missouri 

Endangered  in  Missouri 

Rare  in  Missouri 

Undetermined  status  in  Missouri 

Rare  in  Missouri 

Rare  in  Missouri 

Undetermined  status  in  Missouri 

Rare  in  Missouri 

Undetermined  status  in  Missouri 

Rare  in  Missouri 

Undetermined  status  in  Missouri 
Undetermined  status  in  Missouri 
Rare  >' i >  M  i  scour  i 
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(5)  Mammals:  Twelve  species  ol  rare  of  endangered  mammals  have  been 
reported  from  the  Meramec  iiasin  and  are  listed  below: 


Spe  oi_es 


Status 


Indiana  bat 
Small-footed  rayotis 
Gray  bat 
Keens  bat 

Eastern  big-eared  bat 
Black  bear 
Long-tailed  weasel 
Spotted  skunk 
River  otter 
Red  wolf 

Mountain  lion 
Meadow  jumping  mouse 


Endangered  in  Missouri  and  nationally 

Endangered  in  Missouri 

Endangered  in  Missouri 

Rare  in  Missouri 

Endangered  in  Missouri 

Endangered  in  Missouri 

Rare  in  Missouri 

Undetermined  status  in  Missouri 

Endangered  in  Missouri 

Endangered  or  extirpated  in  Missouri, 

considered  endangered  nationally 

Endangered  in  Missouri 

Undetermined  status  in  Missouri 
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to  7,233  or  about  60  percent.  Also,  value  added  by  manufacture  was 
$56,000,000  in  1967,  a  40  percent  increase  over  the  1963  figure.  New  capi¬ 
tal  expenditures  for  1967  totaled  $1,700,000. 

Other  activities  which  mark  urbanization  and  economic  growth  are 
retail  sales  which  totaled  $80,545,000  fn  1967,  a  10  percent  increase  from 
the  1963  total  of  $73,108,000  (1967  dollars).  Receipts  for  selected  serv¬ 
ices  totaled  $6,854,000,  a  34  percent  increase  over  the  1963  total  of 
$5,117,400  (1967  dollars). 

The  analysis  of  pertinent  data  from  census  sources  suggests  that 
while  Franklin  County  is  not  what  might  be  termed  a  highly  developed  complex 
region  in  an  economic  sense,  it  seems  to  be  moving  in  that  direction. 

2. 3.2. 3  Land  Use 

Franklin  County  today  is  largely  a  rural  area  with  only  about  6 
percent  or  35,021.1  acres  of  its  594,882.3  total  acres  developed  (Figure  15). 
Figure  16  shows  that  of  the  developed  land,  80  percent  is  used  for  either 
residences,  parks,  or  streets.  Notably,  heavy  industry,  a  large  consumer 
of  land,  occupies  a  very  small  area  (1  percent)  of  the  developed  land  in 
the  county.  Of  the  undeveloped  land,  353,000  acres  or  59  percent  of  the 
total  county  area  is  in  farm  usage.  This  represents  a  9  percent  drop  from 
1964. 

Current  land  use  in  the  project  area  is  about  35  percent  cropland, 

34  percent  pastureland,  28  percent  woodland,  and  3  percent  in  roads,  farm¬ 
steads,  etc. 

2.3.3  ARCHAEOLOGY 

There  are  a  minimum  of  343  archaeological  sites  in  the  Meramec 
Basin,  44  of  which  occur  in  the  Union  Lake  Project  area  (see  Table  7),  that 
have  been  officially  recognized  by  the  Archeological  Survey  of  Missouri. 

The  earliest  known  sites  in  the  Basin  are  from  the  Archaic  period.  Archeol¬ 
ogists  believe  that  there  are  many  other  sites  that  have  not  been  located. 

The  most  common  type  of  site  in  the  project  area  is  the  village- 
campsite,  which  is  usually  located  in  the  bottomlands.  The  other  type  of 
site  found  is  the  cave-rock  shelter,  which  is  found  where  bluffs  are 
present.  The  Koenig  site,  a  cave  rock  shelter,  is  on  a  study  list  for 
possible  recommendation  to  the  National  Register  of  Historic  Places 
(Traub,  1974). 
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Table 

14.  Located  archaeological  sites  in  the  Union 

Lake  Project  Area 

Site 

Number 

Village  Campsites 
Cultural 

Affiliation 

Comments 

23  FR 

86* 

? 

FR 

87* 

7 

FR 

88* 

Mississippian 

FR 

101 

Woodland 

FR 

102* 

7 

FR 

103* 

7 

FR 

104* 

7 

FR 

116* 

7 

FR 

118* 

7 

FR 

120* 

7 

FR 

121** 

7 

FR 

126* 

Woodland 

FR 

135 

?  ' 

FR 

136* 

7 

FR 

137* 

7 

FR 

138* 

7 

FR 

139* 

7 

FR 

150* 

7 

FR 

173 

7 

FR 

174* 

7 

FR 

175 

7 

FR 

176** 

Archaic 

FR 

178* 

7 

FR 

180 

7 

FR 

181** 

? 

FR 

217 

7 

FR 

218* 

7 

FR 

223** 

7 

FR 

224* 

7 

FR 

232** 

7 

FR 

233* 

Archaic- 

FR 

234 

Early  Woodland 

Woodland 

Tested 

23  FR 

122* 

Cave  and  Rock  Shelters 

7 

FR 

123* 

Late  Woodland 

Tested 

FR 

124* 

Late  Woodland 

Tested 

FR 

125* 

7 

FR 

134* 

? 

FR 

170* 

7 

FR 

171* 

7 

FR 

172* 

7 

FR 

177* 

7 

FR 

179* 

7 

*  =  Normal  pool  (619  ft.  msl) 

**  =  Flood  pool  (651  ft.  msl) 
Source:  Evans,  1973 
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2.3.4 


HISTORICAL  SITES 


Because  of  its  key  role  in  the  westward  expansion  of  the  United 
States,  St.  Louis  and  its  immediate  vicinity  have  many  sites  of  both  local 
and  national  historical  significance.  A  majority  of  these  sites  are  located 
along  the  Mississippi  and  Missouri  Rivers;  few  are  in  the  Meramec  Basin  Area. 

The  only  historic  site  listed  in  the  Cumulative  Inventory  of 
Missouri  Historic  Sites  and  located  in  the  Union  Lake  project  area  is 
Noser's  Mill  (see  Figures  17  and  18).  This  is  the  only  water  mill  house 
remaining  in  Franklin  County.  It  is  located  on  the  Bourbeuse  River  south 
of  Beaufort.  This  old  rock  mill  was  built  in  the  early  1850's  by 
Dietrich  F.  Voss.  At  present,  the  mill  is  used  as  a  tavern  and  resort  area. 
There  are  cabins  and  club  houses  nearby  and  the  mill  pond  is  occasionally 
used  for  swimming  and  fishing  (Ryckman,  1973). 

What  remains  of  the  Noser  Mill  site  is  a  substantial,  three-story 
stone  mill  structure  associated  with  a  four-story,  cut-stone  farm  house 
which  was  the  miller's  home.  The  survival  of  both  the  mill  and  the  miller’s 
house  is  rare  in  Missouri,  only  one  other  example  being  recorded  by  the 
State  Historical  Survey  and  Planning  Office  to  date.  The  mill  and  miller's 
home  are  listed  on  the  Missouri  Historical  Survey's  study  list  lor  recom¬ 
mendation  to  the  National  Register  of  Historic  Places  (Holmes,  1973). 

However,  it  is  not  presently  listed  on  the  National  Register  of  Historic 
Places. 


That  portion  of  the  Bourbeuse  River  Valley  that  lies  in  the 
project  area  possesses  a  variety  of  historic  structures.  These  include 
100  year  old  log  structures,  frame  farmhouses,  stone  and  brick  buildings, 
water-powered  gristmill  sites,  country  schools,  and  cemeteries.  While 
most  have  at  best  scant  import  above  a  local  nature,  nearly  all  possess 
varying  degrees  of  cultural  and  architectural  value. 

In  the  Bourbeuse  River  Valley  as  in  many  other  regions  of  Missouri, 
traditional  agrarian  ways  of  life  are  rapidly  vanishing.  The  examples  of 
this  once  common  lifestyle  notated  in  this  inventory  therefore  have  some 
historic  import  and  constitute  a  finite  and  non-renewable  resource. 

A  comprehensive  professional  survey  involving  the  facilities  of 
the  State  Historical  Society  of  Missouri,  the  Missouri  State  Historical 
Survey  and  Planning  Office,  as  well  as  extensive  field  research  in  the 
Union  Lake  project  area  has  located  40  sites  or  structures  of  historic 
value.  Information  in  the  table  below  enumerating  these  sites  has  been  ex¬ 
tracted  from  a  more  comprehensive  report  prepared  for  the  St.  Louis  District 
(see  Johnson,  1974). 


Table  15.  Historic  Sites,  Union  Lake  Project  Area 


Site  No. 

N.imo/Descr  ipt  ion 

Signif Icance 

1. 

Farmhouse 

2. 

Farmhouse 

3. 

Neler  Limestone  Store  Bldg. 

4. 

Farmhouse 

5. 

Log  Cabin 

6. 

John  Door  Farm 

Log  4  Rock  Structures 

7. 

Door  School 

Log  Structure 

8. 

Lehr  Farmhouse 

9. 

Young’s  Mill 

Ruins  of  Mill  operating 
1858  to  1867 

10. 

Log  Cabin 

11. 

Fa rmhouse 

12. 

Voss  Place 

Late  19th  Century 
brick  farmhouse 

13. 

Log  Structure  &  Cemetery 

14. 

Log  Cabin 

Built  ca.  1850 

15. 

Lead  Mining  Camp 

16. 

Mierich  Farm  &  Cemetery 

17. 

R.  H.  Voss  Farmhouse 

Brick  farmhouse  built 
ca.  1890 

18. 

Bolzenius  Log  Cabin 

Built  over  100  yrs.  ago 

19. 

Stuesse  Log  Cabin 

Built  mid  19th  century, 
well  preserved 

20. 

Crazy  Fox  Farm 

Large  limestone  bouse 

21. 

South  Beaufort  school 

One-room  schoolhouse 

22. 

Wildhaber  Place 

23. 

Gist  Place 

24. 

Farmhouse 

25. 

Noser’s  Mill 

26. 

Farmhouse 

27. 

Remmert  Mine  Area 

Old  Iron  Mine 

28. 

Spring  Creek  School 

29. 

Ahlemeyer  Place 

Frame  and  Log  Structure 

30. 

Cemetery 

31. 

Vallentine  Cemetery 

32. 

Farmhouse 

33. 

Farmhouse 

34. 

Farmhouse 

35. 

Fa rmhouse 

36. 

Farmhouse 

37. 

Farmhouse 

38. 

Cabin 

39. 

Farmhouse 

40. 

Champion  City  Bridge 

Iron  bridge  constructed 
1892 

Source:  Johnson,  1974 
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There  are  no  sites  in  the  Union  Lake  project  area  that  are 
currently  in  the  National  Register  of  Historic  Places.  A  number  of 
sites  in  the  project  area  may,  however,  meet  the  criteria  for  placement 
on  the  Register.  Noser's  Mill  (site  number  25),  consisting  of  mill  and 
miller's  house,  was  constructed  of  limestone  in  the  1850's.  It  is  the 
only  such  structure  in  Franklin  County,  and  one  of  the  few  remaining 
such  milling  complexes  in  Missouri.  Noser's  Mill  has  been  recommended  by 
the  Missouri  Advisory  Council  on  Historic  Preservation  for  inclusion  in 
the  National  Register  and  has  been  determined  elegible. 

In  addition  to  this  site,  the  Crazy  Fox  Farm,  (site  number  20), 
a  large  limestone  building  may  meet  National  Register  criteria.  The 
structure  has  been  brought  to  the  attention  of  the  Missouri  Division  of 
Natural  Resources  for  consideration  as  to  its  eligibility. 


2.3.5  HEALTH  FACTORS 

2. 3. 5.1  Local  and  State  Public  Health  Programs 

Franklin  County  has  no  local  health  program  but  is  included  in 
District  3  of  the  Missouri  Division  of  Health  which  offers  guidance,  funding, 
and  assistance  to  those  counties  with  health  units,  and  attempts  to  add 
additional  services  to  those  counties  without  health  units. 

2. 3. 5. 2  Availability  of  Medical  Services 

The  number  of  physicians  and  dentists  per  county  varies  in  the 
Basin,  generally  decreasing  in  density  as  one  goes  farther  from  St.  Louis. 
Franklin  County  has  one  of  the  highest  proportions  of  medical  personnel  in 
the  Basin  area.  Of  the  37  towns  canvassed  in  Franklin  County,  seven  have 
physicians  and  six  have  dentists,  for  a  total  of  23  physicians  and  19 
dentists . 


Franklin  County  has  two  hospitals:  St.  Francis  Hospital  in 
Washington  and  the  Sullivan  Community  Hospital  in  Sullivan. 

2. 3. 5. 3  Public  Health  Problems 

The  following  health  problems  that  have  been  identified  in  the 
Meramec  Basin  also  apply  to  the  project  area:  (1)  water  quality,  (2)  sew¬ 
age  disposal,  (3)  solid  waste  disposal,  (4)  food  related  problems,  (5) 
animal  disease  vectors,  (6)  a  lack  of  planning  and  zoning  ordinances,  and 
(7)  irritating  vegetation. 
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2. 3. 5. 4  Local  Public  Health  Codes 


In  the  State  of  Missouri,  only  those  counties  designated  as  first 
class  have  the  power  to  legislate  local  public  health  codes  to  deal  with 
these  public  health  problems.  In  the  Meramec  Basin  area,  only  St.  Louis 
County  has  this  authority;  all  other  counties  are  dependent  on  the  regu¬ 
lations,  ordinances,  and  guidelines  of  the  Missouri  Division  of  Health. 

2.3.6  PLANNING  AND  ZONING 

2. 3. 6.1  State  Planning  and  Zoning 

At  present,  there  are  no  statewide  planning  and  zoning,  building, 
electrical,  plumbing,  or  minimum  housing  codes,  however,  pending  state  and 
federal  land  use  planning  and  regulations  gives  reason  for  future  optimism. 

Six  state  regional  planning  commissions  serve  parts  or  all  of  the 
Meramec  Basin.  The  East-West  Gateway  Coordinating  Council  which  includes 
Franklin,  St.  Louis,  and  Jefferson  Counties,  is  presently  involved  in 
examining  water  and  sewer  facilities,  transportation,  housing,  land  use, 
and  parks  within  its  region.  The  results  of  these  studies  are  available 
to  county  and  city  zoning  commissions,  although  implementation  of  any  plans 
suggested  depends  solely  upon  local  authorities. 

2. 3. 6. 2  County  Planning  and  Zoning 

Few  Missouri  counties  have  enacted  planning  and  zoning  codes  which 
include  standards  for  unincorporated  areas.  In  the  Basin,  only  St.  Louis 
and  Franklin  Counties  currently  have  county-wide  planning  ordinances,  while 
St.  Louis  County  is  the  only  Basin  county  with  comprehensive  zoning  codes. 
Franklin  County  has  adopted  mobile  home  park  and  subdivision  regulations, 
as  well  as  a  building  code;  a  land  use  plan  for  unincorporated  portions  of 
the  county  is  currently  under  study. 

2. 3. 6. 3  City  Planning  and  Zoning 

In  Missouri,  incorporated  areas  are  not  subject  to  county  zoning 
regulations.  The  Union  Lake  area  has  several  cities  that  lack  zoning  or 
subdivision  codes.  Gerald  has  neither  type  of  code,  while  Union  and 
St.  Clair  lack  subdivision  ordinances.  Pacific  has  both  codes  in  effect. 
These  communities  have  a  much  higher  population  density  per  square  mile 
than  unincorporated  areas;  thus,  planning  and  zoning  are  especially  desir¬ 
able  for  efficient  land  use  control  and  promotion  of  health  and  welfare. 

2. 3. 6. 4  Future  Planning  and  Zoning  Demands 

Population  growth,  urbanization,  industrial,  and  recreational 
development  have  increased  the  necessity  for  proper  planning  and  zoning 
within  the  Basin  area.  Regional  planning  commissions  have  helped  Basin 
counties  develop  comprehensive  planning  programs,  but  individual  codes  to 
implement  these  plans  have  generally  not  been  initiated.  Neither  the  com¬ 
missions  nor  state  agencies  and  health  codes  can  meet  all  of  the  specific 
planning  needs  of  the  Basin  communities;  consequently,  responsibility  for 
the  solution  of  local  requirements  at  present  rests  primarily  with  the 
counties  and  cities  themselves. 
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2.3.7 


OUTDOOR  RECREATION 


2. 3. 7.1  Introduction 

The  Meramec  Basin  has  provided  recreational  opportunities  for  many 
years  for  both  Basin  and  Metropolitan  St.  Louis  residents.  In  recent  years, 
as  transportation  has  improved,  there  has  been  continuous  development  of 
the  Basin  as  a  seasonal  resort  area  resulting  in  a  number  of  cottages  being 
built  along  the  major  streams.  As  the  St.  Louis  Metropolitan  Area  continues 
to  expand,  the  Meramec  Basin's  importance  as  a  recreational  area  will 
undoubtedly  increase. 

2. 3. 7. 2  Public  Lands 

The  majority  of  the  recreational  land  in  the  Basin  is  found  in  the 
federally  owned  Clark  National  Forest,  200,000  acres  of  which  are  in  the 
Meramec  Basin.  Other  major  publicly  owned  recreational  lands  in  the  Basin 
include  Meramec  State  Park,  Rockwood  Reservation,  Washington  State  Park, 
Huzzah  Wildlife  Area,  and  Sam  A.  Baker  State  Forest  comprising  about  34,000 
acres.  The  only  public-owned  recreation  facility  in  the  Union  Lake  area  is 
a  boat  access  area  at  Union,  Missouri,  administered  by  the  Missouri  Depart¬ 
ment  of  Conservation. 

There  is  more  area  available  for  hunting  than  any  other  activity 
in  the  Basin  as  a  whole,  while  in  the  project  area,  fishing  is  the  prominent 
outdoor  recreational  activity.  Although  there  is  some  flat  water  in  the 
project  area,  most  of  it  is  privately-owned  or  semi-public.  Rivers  and 
streams  provide  most  of  the  water-related  activities  at  the  present  time. 

2. 3. 7.3  Private  and  Quasi-Public 

There  are  a  number  of  privately-owned  recreational  facilities  in 
the  Meramec  Basin,  including  campgrounds,  commercial  caves,  resident  camps 
and  amusement  parks.  A  majority  of  these  are  along  the  Interstate  44 
highway.  At  present,  the  Meramec  Basin  has  no  developed  resort  complexes 
such  as  the  Lake  of  the  Ozarks.  Three  of  the  privately-owned  recreational 
facilities  are  of  particular  importance  due  to  their  popularity  and  unique¬ 
ness.  These  are:  Meramec  Caverns  in  Franklin  County  and  Onondaga  Cave  in 
Crawford  County,  and  Six  Flags  over  Mid-America  amusement  park  in  St.  Louis 
County.  Private  recreational  facilities  in  the  project  area  include  Zig's 
Landing  campground  and  trailer  park,  Trutsch  Lakes  fee  fishing  area,  and  the 
Noser  Mill  fishing  and  picnicking  area. 

2. 3. 7.4  Floating  and  Canoeing 

The  Meramec  Basin  has  approximately  440  miles  of  streams  which  are 
used  for  canoeing  and  float  fishing.  The  Bourbeuse  in  Franklin  County  is 
a  winding  river,  floatable  for  nearly  108  miles  across  an  airline  distance 
of  27  miles.  It  is  relatively  small  and  slow  and  is  not  as  clear  as  the 
streams  to  the  south.  However,  it  provides  good  bass  fishing,  relative 
solitude  and  privacy,  and  some  attractive  scenery  including  rock  bluffs. 

It  is  seldom  floatable  above  Bartel  Bend  (Highway  H)  in  the  summer. 
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2.3. 7.5  Attendance  at  Recreation  Areas 


No  complete  figures  are  available  on  the  number  of  visitors  to  all 
recreational  sites  in  the  Meramec  Basin.  The  greatest  number  of  people 
visited  Six  Flags  Over  Mid-America,  an  amusement  park  along  Highway  1-44 
about  25  miles  from  St.  Louis;  the  second  greatest  number  of  people  visited 
Meramec  State  Park  in  Franklin  County  near  Sullivan,  Missouri. 

2.3.8  ESTHETICS 

The  Meramec  River  Basin  offers  a  wide  variety  of  conditions  esthet- 
ically  attractive  to  people  of  varied  tastes.  The  rugged  terrain  along  much 
of  the  main  stream  of  the  Meramec  is  in  contrast  with  the  more  rolling  hills 
of  the  Bourbeuse  Valley.  Tall,  sheer  bluffs,  caves,  gentle  meadows,  streams 
for  fishing  and  boating,  woods,  wildlife,  and  pasture  land  provide  many 
pleasing  esthetic  experiences.  Figures  19  thru  24  show  some  typical  views 
along  the  Bourbeuse  River. 
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KF.I. A  HONSHU'  OF  THE  PROPOSED  ACTION  TO  LAND  USE  PLANS 


3.1  CENTRAL 

Despite  the  fact  that  Franklin  County  is  in  t he  path  of  St.  Louis 
urban  sprawl,  land  use  ordinances  are  scattered  and  only  a  regional  land 
use  plan  has  been  adopted. 

3.J  1’LANN  INC 

lhe  land  use  plan  for  the  study  area  was  produced  by  the  East-West 
Catewav  Coordinating  Council  in  1973  as  part  of  the  larger  regional  land 
use  plan  for  the  St.  Louis  Standard  Metropolitan  Statistical.  Area  (Plate  1) . 
The  plan  i  mil  cates  that  Franklin  County  will  maintain  its  rural  character 
with  future  urban  development  occurring  in  already  existing  towns,  shown  as 
tree  standing  service  areas  and  regional  commercial  centers.  Recreational 
land  is  planned  along  the  Meramec  River  and  for  a  site  which  appears  to  be 
the  proposed  Union  Lake  project.  Institutional  and  industrial  centers  are 
located  at  already  existing  facilities.  Interstate  44  will  remain  to  be 
the  major  highway  for  the  county. 

A  comprehensive  plan  was  designed  by  the  Franklin  County  Planning 
Department  in  1949.  However,  only  the  subdivision  regulations  have  been 
implemented,  the  total  plan  has  never  been  adopted.  A  revision  of  the  1969 
compreliens i ve  plan  is  currently  under  study. 

3.  1  LON  INC 

At  present,  there  are  no  statewide  planning  and  zoning  codes  for 
Missouri.  Therefore,  zoning  in  Franklin  County  is  limited  to  that  on  the 
county  and  city  levels.  Zoning  codes  for  Franklin  County  and  its  unincor¬ 
porated  areas  include  mobile  home  park  and  subdivision  regulations,  as  well 
as  a  building  code. 

In  Missouri,  incorporated  areas  are  not  subject  to  county  zoning 
regulations.  Several  of  the  major  towns  and  cities  in  the  Union  Lake  area 
lack  zoning  and  subdivision  codes.  Herald  lias  neither  type  of  code,  while 
Union  and  St.  Clair  lack  subdivision  ordinances.  Pacific  and  Washington 
have  both  codes  in  effect.  These  communities  have  a  much  higher  population 
density  than  unincorporated  areas;  thus  planning  and  zoning  are  especially 
desirable  for  efficient  land  use  control. 

3.4  COMPARISON  OF  THE  PROPOSED  PROJECT  TO  LAND  USE  PLANS 

An  examination  of  the  regional  land  use  plan  shows  no  direct  con¬ 
flict  by  the  proposed  project.  To  the  contrary,  the  planning  agency  appears 
to  have  had  the  proposed  project  in  mind  when  drawing  the  plan.  It  would 
appear  that  Union  Lake  is  expected  to  he  a  part  of  the  recreation  resource 
base  for  the  St.  Louis  region. 
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3.5 


COMPARISON  OF  THE  PROPOSED  PROJECT  TO  ZONING  ORDINANCES 


The  proposed  project  does  not  directly  conflict  with  existing 
zoning  ordinances.  However,  possible  impacts  of  the  project  such  as  popu¬ 
lation  growth,  urbanization,  industrialization  and  recreation  development 
may  bring  about  indirect  conflicts  because  of  insufficient  zoning  and 
planning. 
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ENVIRONMENTAL  IMPACTS  OF  THE  PROPOSED  ACT  LON 


4. 

4.1  PHYSICAL  IMPACTS 

4.1.1  THE  IMPACT  OF  CONSTRUCTION 

Earthmoving  and  blasting  operations,  concentrated  in  the  area  of 
the  dam,  will  be  a  source  of  noise,  vibration,  and  dust  for  approximately 
two  years.  These  operations  will  disturb  some  recreational  pursuits  in  the 
vicinity,  especially  at  the  Ryker's  Ford  access.  Construction  of  coffer¬ 
dams,  borrow  pits,  haul  roads,  etc.,  will  result  in  increased  erosion  and 
in  the  compaction  of  soils  in  the  vicinity  of  the  construction.  Erosion 
will  cause  a  temporary  increase  in  the  turbidity  of  the  Bourbeuse  River, 
and  this  is  expected  to  have  a  temporary  but  adverse  impact  on  the  aquatic 
organisms  in  the  river. 

It  is  estimated  that  the  maximum  overall  sound  pressure  associated 
with  construction  will  be  65  dh  at  a  structure  0.25  miles  away  (the  site  of 
the  nearest  residence). 

Reservoir  clearing  will  result  in  temporary  air  pollution  if  burn¬ 
ing  is  permitted.  In  addition  to  loss  of  wildlife  habitat,  and  a  resulting 
decrease  in  population  size,  some  animals  may  be  killed  in  the  clearing 
ope  rat  ion . 

Environmental  protection  provisions  now  incorporated  into  Corps  of 
Engineers  construction  specifications  are  designed  to  limit  these  adverse 
effects  to  the  maximum  extent  practicable.  These  specifications  include 
provisions  for  prevention  of  water  and  air  pollution,  re-soeding  of  worked- 
out  borrow  areas,  erosion  control,  and  prevention  of  unnecessary  damage 
to  trees. 


All  contracts  specify  that  contractors  shall  comply  with  all  appli¬ 
cable  Federal,  State,  and  local  laws  and  regulations  concerning  environ¬ 
mental  pollution  control  and  abatement.  Waste  disposal  by  burning  is 
allowed  for  certain  materials  such  as  timber  and  brush,  provided  that  such 
burning  complies  with  Missouri  Regulation  S-Tll,  Open  Burning  Restrictions. 
Before  a  contract  is  drawn  up,  the  regional  office  of  the  Environmental 
Protection  Agency  will  be  consulted  to  determine  local  air  pollution  stand¬ 
ards,  and  these  will  be  included  in  the  specifications. 

4.1.2  i’OOl,  FLUCTUATION 


Reservoir  operation  studies  were  based  upon  a  48-year  period  of 
record  ( 1  *>22-1969) .  Hypothetical  reservoir  pool  elevations  were  developed 
from  these  data.  These  studies  indicate  that,  if  the  project  had  boon  in 
place  during  the  period  of  record,  the  maximum  poo!  elevation  that  would 
have  occurred  would  have  been  650.8  feet  m.s.l.  During  the  flood  of  record, 
the  lake's  level  would  have  been  above  the  joint-use  pool  elevation  for  a 
total  ot  103  days  during  the  recreation  season.  The  minimum  pool  elevation 
during  this  48-year  period  would  have  been  615.0  feet  m.s.l.  The  average 
annual  pool  fluctuation  would  have  been  8.3  feet,  with  a  maximum  of  32.2 
foot  and  a  minimum  of  3.6  feet.  Pool  stage  frequencies  are  shown  in  Figure 
1.  Table  1  indicates  the  acreage  flooded  at  various  pool  elevations.  The 
pool  stage  duration  curve  is  presented  in  Figure  1A. 
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Most  of  the  floods  which  produce  high  lake  levels  will  occur  during 
the  months  of  March,  April,  May,  and  .June,  with  the  pool  receding  to  joint- 
use  pool  elevation  in  July  and  then  holding  steady  or  falling  slowly  during 
the  late  summer  and  early  fall  seasons. 

Droughts  occurring  during  the  summer  recreation  season  would  result 
in  lower  than  joint-use  pool  levels,  leaving  a  small  portion  of  the  lake 
bottom  exposed.  The  water  surface  level  can  be  expected  to  fall  below  the 
joint-use  pool  elevation  once  every  1.5  years,  beginning  in  mid-July  and 
continuing  through  late  fall.  A  one-foot  drop  below  joint-use  pool  eleva¬ 
tion  would  expose  about  146  acres  around  the  lake.  A  two-foot  drop  would 
expose  approximately  279  acres  of  lake  bottom.  Consequently,  extensive 
"mud  flats”  will  not  be  a  significant  problem  at  Union  Lake. 
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Table  !.  Union  Lake  acreage  inundated  at  various  pool  elevations. 


After  100  Years 

1  n  i  i  i  a  1 

Sedimentation 

Elev. 

Area 

Area 

(ft. ) 

(ur .) 

(ac.) 

610 

5,  169 

5,207 

611 

5,521 

5,359 

612 

5,647 

5,485 

611 

5,788 

5,626 

614 

5,91 1 

5,751 

615 

6,048 

5,886 

616 

6,176 

6,014 

617 

6 , 106 

6,144 

6  1  8 

6,413 

6,271 

hi  9* 

6,559 

6,397 

620 

6,719 

6,561 

621 

6,813 

6,689 

622 

6,974 

6,844 

621 

7,099 

6,983 

624 

7,219 

7,130 

62  5 

7,475 

7,180 

626 

7,692 

7,611 

627 

7,902 

7,828 

628 

8,094 

8,020 

629 

8,288 

8,232 

6  10 

8,472 

8,423 

611 

8 , 664 

8,622 

612 

8,829 

8,787 

6  13 

9,023 

8,988 

6 14 

9,201 

9,173 

615 

9,387 

9 ,  362 

6  36 

9,569 

9,548 

617 

9,742 

9,728 

618 

9,918 

9,91  1 

619 

10,108 

10,108 

640 

10,287 

10,287 

641 

10,474 

10,474 

642 

10,656 

10,656 

641 

10,843 

10,843 

644 

11,127 

11,127 

645 

11,213 

11,213 

646 

11,397 

11,397 

647 

11,586 

11 ,586 

648 

11,781 

11,783 

649 

12, 116 

12,1 36 

650 

12,462 

12,462 

651 

12,863 

12,863 

*.Jotnt-use  pool 

Reference:  US  Army  Corps  of  engineers,  St.  Louis  1969 
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4.1.3 


THE  IMPACT  OF  SEDIMENTATION  ON  UNION  LAKE 


The  100-year  sediment  storage  at  Union  Lake  is  computed  to  be 
13,700  acre-feet.  Total  storage  below  the  top  of  the  joint-use  pool  is 
160,500  acre-feet.  Based  upon  the  present  rate  of  sedimentation,  sufficient 
storage  volume  has  been  provided  that  all  project  functions  will  continue 
for  100  years  before  impairment  of  these  functions  will  begin.  The  lake 
will  eventually  fill  with  sediment;  however,  if  the  rate  of  sediment  yield 
remains  constant  in  the  future,  approximately  1100  years  of  deposition 
could  occur  before  the  joint-use  purposes  of  the  project  could  not  be  met. 

The  rate  at  which  the  reservoir  receives  sediment  is  directly  related  to 
rainfall-runoff  experienced  in  the  Basin.  Accepting  the  100-year  volume, 
the  long-term  average  annual  rate  of  sedimentation  would  be  182  acre-feet 
per  year.  This  volume  is  distributed  from  the  maximum  elevation  the  res¬ 
ervoir  attains  in  a  year,  down  to  the  existing  channel  invert  of  the  dams i to. 

Sediment  begins  to  deposit  when  the  velocitv  of  the  stream 
decreases.  When  the  free  flowing  stream  enters  the  reservoir,  the  velocity 
approaches  zero.  Therefore,  bedload  and  coarser  particles  of  the  suspended 
load  begin  to  form  deltas.  The  finer  grained  material  moves  into  the  res¬ 
ervoir  until  the  velocity  decreases  below  that  required  to  keep  the  mate¬ 
rial  in  suspension.  The  very  finest  grained  material  will  eventually  set¬ 
tle  out  near  the  dam,  or  be  passed  through  the  outlet  works.  The  location 
of  sediment  deposition  depends  on  the  reservoir  pool  fluctuation  and  will 
continually  change.  With  the  small  amount  of  average  annul  1  sediment 
expected  to  enter  the  reservoir  through  pool  fluctuations  and  floods  on 
tributaries,  it  is  impossible  to  state  a  rate  at  which  deposition  will 
occur  at  any  specific  elevation. 

4.1.4  WATER  QUALITY 

4. 1.4.1  General 

The  water  quality  of  the  rivers  and  tributaries  in  the  Meramec 
Basin  is  discussed  in  paragraph  2. 1.3. 3. 

4. 1.4. 2  Water  Quality  in  Union  Lake 

The  overall  quality  of  tiie  water  in  Union  Lake  will  be  go  d. 

During  initial  filling,  the  biochemical  oxygen  demand  generated  by  the 
decomposition  of  inundated  vegetation  will  lower  oxygen  levels  in  some 
areas  of  the  lake.  As  filling  progresses,  and  in  subsequent  years,  this 
wilL  become  less  of  a  problem. 

The  lake  will  tend  to  equalize  the  qualitv  of  the  water  with 
respect  to  pollutants.  Inflows  of  variable  quality  will  he  diluted  by  the 
lake  water  and  produce  outflows  of  more  constant  qualitv. 
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Stratification  refers  to  the  layering  of  water  of  different  densi¬ 
ties  (in  this  case,  based  on  temperature)  in  a  lake.  Thermal  stratifica¬ 
tion  of  Union  Lake  will  occur  during  the  summer  and  possibly  during  the 
winter  months.  Normal  lake  turnover  will  result  in  complete  mixing  of  all 
waters  in  the  lake. 

Carbon  dioxide,  pH,  alkalinity,  and  hardness  in  the  lake  water  are 
largely  determined  by  inflow  water  quality,  the  character  of  the  lake, 
soils,  and  biological  activity,  which  in  turn  are  largely  influenced  by 
thermal  stratification  and  its  effect  upon  oxygen  conditions.  During  strat¬ 
ification,  the  deeper  layer  (hvpol imnion)  will  develop  higher  concentrations 
of  carbon  dioxide,  lower  pH,  decreased  dissolved  oxygen,  increased  hardness, 
and  higher  values  of  specific  conductance  than  tin  upper  layer  (ep  i  1  i  ;:;n  i  on  1  . 

1'he  turbidity  of  int  lowing  waters  will  he  reduced  in  the  lake 
because  of  decreased  longitudinal  velocity.  The  highest  turbidity  will 
occur  during  storm  runoff  and  will  persist  for  only  short  pet  i  cd  -  ,m  t  it.  •  . 

!  iie  main  pool  of  the  lake  will  remain  .  lear  due  to  the  lone,  retention  lira 
>>t  water  in  the  lake.  digit  inflows  art  impound. -a  in  t  he  Mori  .  .  >  i .  t  t  • . ! 
prior  to  downs  t  rear;  release,  allowing  > .  *  r  set  t  !  e:\ent  o‘  M  ■  in  t  . 

bed  intent  at  ion  will  cause  reductions  in  the  writer  t.r.i/c  .  .ru  it  tub 

produce  silt  deposits  in  local  iced  tree  ot  the  !  tk.  .  '  ••  Mr  in  .  L  t 

o!  the  incoming  water  will  occur  .lurin'  ■  i  •  t  s  '!  r.  rr,  .it  or  in 

t  he  lake  during  filling  but  will  limit  re  in  -uil> . jttc:> :  •  t  r  . 

1  he  bact  er  iolog  i  c.t  I  i  :  t  ee  t  ■;  *  >  t  t  I  t k e  w  l  1  l  be  .  o:,e  t  a  t  1  i'etteM  - 

*  •  i  it  L  in  t.  ii.it  battler  ia  I  c  on  t  vn  t  rat  i  .>n.~  t  r .  .  i  gn  t  M  ,  .  m  t  1  .  t  •  Mma  dur  in/ 

storage.  Fee  a  1  col  i  form  bacterial  leva  !  .  p  tv  - .  n  t  1  •.  r.iu/.e  from  les-  t  nan  ' 
to  1,400  count  s  per  100  ml.  in  t  lie  bourhenso  U  i  •  .  t.  *'  i  -  •  •  •  :  i  water  qua  life 
standards  limit  fecal  colitonr  cra.vnti  it  ions  to  less  t  ban  ‘'M  count  per 
100  ml.  for  whole  hodv  contact  re.  re. it  ion.  As  the  higher  bacterial  con¬ 
centrations  occur  intrcquontl\  and  usual  lr  .luring  storm  runott,  and  bociuse 
of  the  beneficial  action  ot  the  teservojr,  bacterial  levels  should,  be  sub¬ 
stantially  below  current  state  standards. 

Tastes  and  odors  in  the  lake  may  develop  due  to  hydrogen  sulfide 
produced  in  the  hvpol imnion  or  t tom  organic  extracts  and  secretions  from 
living  or  decomposing  algae.  Hydrogen  sulfide  will  be  present  during  the 
first  few  years  after  the  lake  tills,  but  will  dissipate  as  the  lake  ages. 
Present  levels  of  phosphorous  and  solids  were  .iph  in  some  areas.  These 
values  exceeded  those  generally  recognized  as  the  minimum  levels  above 
which  troublesome  algae  blooms  develop.  These  algae  blooms  will  increase 
any  taste  and  odor  problems  related  to  the  lake.  The  potential  for  higher 
productivity  in  tin-  lake  will  be  enhanced  by  the  retention  of  these  nutrient 

Kut  roph  ie.it  i  on  is  a  ten:,  applied  to  tile  aging  of  a  lake  through 
the  accunul.it  ion  of  or,'.. ini.  and  inorganic  sediments.  Lut  roph  i  eat  ion  of 
Union  Lake  will  he  acre  I  cr.it  cd  principally  hv  nutrient  enrichment  as  a 
result  ot  organic  dc< ompo-  i t  i .  m  in  tin  lake  and  pollution  I rom  external 

Algae  pro. lu.  t  ion  will  In  t  i  Mated  somewhat  as  a  result  c‘  the 
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decomposition  of  organic  matter  and  t  tie  subsequent  release  ot  nutrients. 
Sources  of  organic  pollutants  in  the  Union  Lake  area  include  septic  plants, 
municipal  treatment  plants,  sewage  lagoons,  clubhouses,  and  industrial  pro¬ 
cesses,  plus  agricultural  activities.  However,  these  sources  are  widely 
scattered  throughout  the  area  and  the  total  impact  should  not  he  very  signi¬ 
ficant.  Add  i  t  i  oil.)  1  1  v ,  the  enforcement  of  Federal  laws  pertaining  to  clean¬ 
ing.  of  the  nation's  waterways  should  further  alleviate  the  problem  of 
cut  raphic.it  ion  of  Union  Lake. 

A  summary  of  bond  ieial  and  detrimental  effects  el  Union  lake  are 
listed  as  follows: 

a  .  Be ne  f  ieial  E f  t  ed  s  : 

(11  Reduction  of  turbidity,  silica,  color,  and  colilorm  bacteria. 

(2)  Sharp  variations  in  dissolved  minerals,  hardness  pH,  and 
alkalinity  are  lessened  to  approximate  constant  levels. 

<  3)  Entrapment  ot  sediment. 


b .  D et rimental  E ff ects : 

( L )  Increased  algae  growth  which  mav  cause  taste  and  odor  problems 
and  eutrophication. 

(2)  Reduction  of  dissolved  oxygen  in  the  deeper  parts  of  the  lake. 

(3)  Increase  in  carbon  dioxide  and  frequently  iron,  manganese, 
and  alkalinity,  especially  near  the  lake  bottom. 

(4)  Increase  in  dissolved  solids  as  a  result  ot  evaporation  and 
dissolution  of  rock  materials. 

4. 1.4. 3  Water  Quality  Impacts  on  Union  Lake  Below  Dam 

A  water  quality  control  weir  will  be  located  upstream  (about  300 
feet)  of  the  dam  with  a  spillway  crest  at  elevation  399.  feet  m.s.l.,  20  tee 
below  the  normal  pool  of  619.  The  weir  will  function  much  like  the  weir  in 
the  dam  at  Meramec  Park  Lake,  where  approximately  93  percent  ot  the  water 
released  will  be  from  the  epilimnion  and  the  remainder  will  be  lrom  the  ther 
cline  and  hypolimnion.  Since  most  of  the  water  will  be  drawn  lrom  above  the 
Lhermocline,  the  water  released  downstream  through  the  control  structure 
will  be  of  a  similar  quality  to  that  which  presently  exists  in  the  liourbeuse 
River.  The  water  will  generally  be  high  in  oxygen,  extremely  clear,  and 
have  temperatures  similar  to  those  which  presently  exist. 
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Downs  I  roam  releases  will  be  lower  in  bacterial  levels,  and  these 
releases  will  tend  to  be  more  uniform  in  quality  than  under  natural  condi¬ 
tions.  1  he  ability  of  the  lake  to  eliminate  sharp  variations  in  dissolved 
minerals,  pH,  hardness,  and  alkalinity  will  result  in  a  better  water  qual¬ 
ity  in  the  downstream  release.  During  flood  periods,  water  impounded  will 
he  held  long  enough  so  that  much  sediment  will  have  settled  and  large  con¬ 
centrations  of  organic  or  inorganic  matter  will  have  been  diluted  prior  to 
downst ream  re  1  ease . 

St  rat i 1  i eat  ion  of  the  lake  may  cause  downstream  problems  if  certa  . 
conditions  exist.  A  pollutant  entering  the  lake  will  setLle  into  the  lave 
of  water  of  an  equal  density.  There  is  a  possibility  that  such  an  efflueni 
eon  Id  layer  into  the  upper  twenty  feet  of  the  lake  and  he  pulled  over  the 
weir  and  discharged  directly  downstream.  Under  these  conditions,  the  down¬ 
stream  release  would  be  of  lower  quality;  however,  this  is  not  expected  to 
he  a  problem  at  Union  Lake  because  of  the  dilution  potential  of  the  lake. 

Downstream  flow  will  be  augmented  during  low  flow  periods  and 
coni ined  within  the  banks  during  periods  of  high  water,  thus  alleviating 
the  extreme  conditions  that  normally  occur  during  the  course  of  a  year 
This  relative  stability  should  benefit  most  forms  of  aquatic  life  now  inhab 
iting  tlie  river.  A  decrease  in  turbidity  in  the  downstream  releases  will 
increase  the  zone  of  light  penetration,  and  the  reservoir  release  should 
contain  sufficient  nutrients  and  organic  material  to  maintain  approximate! y 
the  same  level  of  productivity  that  now  exists  in  the  river. 

4.1. A. 4  Water  Quality  Investigation  Program 

Water  quality  changes  resulting  from  dam  construction,  land  use 
changes,  and  lake  filling  will  be  continuously  monitored  at  Corps  of 
Kngineers  water  quality  sampling  sites  located  above  and  below  the  proposed 
dam.  Monitoring  will  occur  monthly  to  determine  the  physical,  chemical,  an 
biological  conditions.  This  investigation  program  will  continue  indefi¬ 
nitely  after  full  impoundment  to  determine  if  degradation  in  the  stream  or 
lake  occurs.  A  program  of  this  type  will  provide  a  warning  of  detrimental 
eftoets  and  pinpoint  any  possible  causes  of  degradation.  Analysis  of  water 
quality  data  throughout  the  construction  and  operation  of  the  project  will 
aii!  in  making  changes,  if  required,  in  the  operation  or  future  design  of 
dam  projects. 

4.1. 1  TDK  IMPACT  ON  SOILS 

4  .  I  .  S .  1  ( icne  ra  1 

liie  reader  is  directed  to  paragraph  2. 1.2.1  for  a  discussion  o', 
soils  in  the  project  area. 

4.1.4.  Up  1  and  Soils 

a.  Union  Soils:  The  shoreline  of  the  lake  will  rest  almost  en¬ 
tirely  on  weathered  Union  soils.  However,  as  the  project  will  lie  chief  1' 
within  narrow  vallevs,  for  the  most  part  surrounded  bv  hills,  the  shore¬ 
line  will  lie  principally  upon  t  lie  more  weathered  Union  soils.  Since  tin’s, 
an-  the  more  residual  materials,  wave  action  should  not  he  severe  and  shov« - 
line  erosion  should  be  minimal. 
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The  Union  soils  .ire  generally  classed  hv  the  Extension  Division, 
University  of  Missouri,  as  Classes  4  and  6,  i.e.  inferior  cropland  anti 
marginal  pasture/ forest  land. 

b.  Lebanon  Soils:  Surface  erosion  of  the  Lebanon  silt  loan  should 
not  he  complicated  by  the  proposed  lake  since  these  soils  are  somewhat  re¬ 
moved  geographically  from  the  lake  site  itself. 

4. 1.5. 3  Bottomland  Soils 

Huntington  Soils .  The  bottomland  soils  in  ami  In.  low  the  project 
area  belong  to  the  Huntington  Group,  and  are  considered  good  agricultural 
soils.  These  soils  would  be  inundated  in  the  project  area. 

4.1.5  THE  IMPACT  ON  MINERAL  DEPOSITS 

4 . 1 . 6 . 1  General 

The  reader  is  directed  to  paragraph  -'.1.2.2  tor  a  discussion  of 
mineral  deposits  in  the  project  area. 

The  1962  "acquisition  policy"  will  he  implemented  with  respect  to 
the  acquisition  and/or  subordination  ot  minerals  hv  a  strict  interpretation 
i.e.,  generally,  fee  title  to  all  subsurface  interests  will  he  acquired  in 
areas  required  for  all  structures,  are  required  for  protect  operations  and 
public  use,  including  access,  and  in  areas  where  the  value  of  mineral 
interests  is  nominal.  The  reservation  ot  mineral  right--,  whore  beve lopmen t 
will  not  interfere  with  project  purposes,  will  he  predicated  upon  the 
Governments ' s  right  to  regulate  their  development  as  to  eliminate  any  inter¬ 
ference  with  project  purposes  and  to  minimize-  anv  adverse-  impact  on  tile: 
environment,  including  aesthetic  values. 

4. 1.6. 2  Sand  and  Grave- 1  Deposits 

Gravel  deposits  of  the  Bourheuse  River  Valiev  an-  the  result,  of 
erosion  from  higher  elevations  and  deposition  in  the  valleys.  After  those 
deposits  reach  the  valleys,  they  are  gradually  worked  downstream  hv  water 
currents.  Since  the  dam  would  lie  a  barrier  to  the  downstream  movement  of 
the  deposits,  the  amount  of  gravel  transported  downstream  of  the  dam  would 
slow  tile  downstream  movement  of  the  gravel  deposits  existing  below  the  dam. 

The  impact  on  the  sand  and  gravel  resource  will  result  from  the 
direct  inundation  of  sand  and  gravel  in  the  project  area,  and  from  a  retar¬ 
dation  of  sand  and  gravel  replenishment  downstream  ot  the  reservoir. 

However,  the  poor  quality  of  the  sand  and  gravel  deposits  in  the  protect 
area,  due  to  their  high  chert  content,  makes  them  of  questionable  economic 
va lue. 


EOIR-S 


4.1.0.  1  F i  iv  ''lav  Deposits 

Fiiv  i- 1  av  deposits  iHi'ur  as  sinkhole  fillings  scattered  throughout 
the  uplands  near  the  project  area.  No  known  lire  clav  deposits  will  be 
at" footed  by  tin-  reservoir;  hew.  i  .  it  is  possible  that  undiscovered  de¬ 
posits  mnv  be  inundated. 

4.1.6. 4  Kook  Ouarries 

Some  rook  suitable  for  building  stone  or  crushed  stone  occurs  in 
areas  which  would  he  inundated  or  at  footed  be  changed  groundwater  condi¬ 
tions.  One  continuous  commercial  quarry  operated  by  Veber  Construction 
Company  is  known  to  exist.  However,  equally  or  better  suited  sites  which 
will  ho  unaffected  hv  the  project ,  occur  in  the  area  and  will  more  than 
adequately  furnish  the  projected  demands  for  stone  in  this  area. 

4 . 1 . 6 . 5  T  ron  Ore 

Iron  ore  occurs  in  the  project  area  as  both  deep  seated  Precambrian 
hydrothermal  deposits  and  shallow  filled  sink  deposits.  The  filled  sink 
deposits  consist  of  limonite  and  hematite  caking  iron  sulfide  deposits  of 
pyrite  and  marcasite.  One  such  mine,  the  Lislie,  will  be-  inundated;  how¬ 
ever,  it  has  been  abandoned  since  19J7.  No  other  filled  sink  mines  are 
presently  in  operation  and  no  known  economic  prospects  will  be  inundated. 
Precambrian  iron  deposits  consisting  of  economically  valuable  magnetite 
occur  within  the  project  area.  These  deposits  lie  several  thousand  feet 
below  the  surface  and  thus  vnuld  be  unaffected  by  the  reservoir. 

4.1.7  THE  IMPACT  ON  FLOODING 

4. 1.7.1  General 

The  reader  is  directed  to  paragraph  2.1.  3.2  for  a  discussion  u*' 
flooding  in  the  project  area. 

4. 1.7. 2  Union  Lake  to  Confluence  of  Bourbeuse  River 

The  Union  Lake  will  control  about  20  percent  of  the  runoff  f  ror. 
the  Bourbeuse  River  watershed  and  release  a  maximum  of  4,000  e.f.s.  Conse¬ 
quently,  the  extent  of  flooding  downstream  of  the  dam  will  be  reduced. 

Table  2  shows  flood  reduction  potential  ot  Union  Lake  at  a  point  just  down¬ 
stream  of  the  confluence  of  the  Bourbeuse  and  Meratnec  Rivers. 
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I  able  2  Flood  reJuet  ion  potent  ini  <>t  Ini'-  hake  below  t  .  on!  ]  iience  ui 
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■i .  i  .  7 .  3  Confluence  et  Meruncc  and  i’.ourheo.se  aivi-rs  to  Mississippi 
K  ive  r 

i!olow  tlit-  i  on  f  1  tii-mv  cif  the  Betirbeuse  river,  I'nion  Fane  will  re- 
duo,-  f  Jo. >d  damage.  fable  1  shows  tile  i'lood  depth  redact  ion  potentials  at 
the  Knreka  Index  tor  Union  I.aki-. 

.'Vi  Me  i  i'lood  reduction  potential  at  Eureka ,  Missouri. 


Eureka  Eureka  Reduction 

Eroipienov  Discharge  Disc.hargi  od'  Flood  Depth 

of  Flood  Without  With  Wirii  'nion 

i'm  e  in  Years _  Union  Dam  _Un_ion  Dan  Dam 


1  1  101,000  85,000  2.0 

60  168,250  139,200  1.2 


This  reduction  of  flood  depth  will  provide  partial  protection  to 
.11,290  acres  of  bottomland  in  the  lower  Me ramec  Valiev  between  the  con¬ 
i’ lm  nee  of  the  Bourbeuse  and  Meramec  Rivers  and  the  coni  luence  of  the 
Meraniec  and  Mississippi  Rivers. 
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4. 1.9.2  Groundwater  Levels 


Groundwater  rises  in  a  relatively  uniform  manner  with  incroas  inn 
distance  from  the  river  and  its  tributaries.  The  levels  were  determined 
from  the  study  of  243  wells  and  drill  holes  in  preparation  of  Design  Memo¬ 
randum  No.  3,  Site  Geology  (U.S.  Army  Corps  of  Lugineor.s,  St.  Louis,  1970). 
The  groundwater  elevation  is  primarily  dependent  upon  distance  te  the 
stream  it  feeds  and  relatively  independent  of  ground  surface  irregularities 
and  rock  type.  Seasonal  fluctuation  near  the  dam  site  has  been  found  to  be 
neg  1 igibl e . 


After  the  lake  is  t  i 1  led ,  groundwater  levels  will  rise  because  the 
Lake  surface,  rather  than  the  Bourbeuse  River  surface,  will  become  the 
lower  limit  of  the  groundwater  elevation.  With  a  few  exceptions  the  exist¬ 
ing,  groundwater  elevations  in  the  reservoir  divides  are  above  the  proposed 
pool  elevations  (619  feet  m.s.l.  normal  pool  and  631  feet  m.s.l.  flood 
control  pool)  and  groundwater  flow  will  still  take  place  from  the  divides 
toward  the  lake;  thus,  there  will  not  bo  leakage  away  from  the  lake.  The 
new  groundwater  level  at  rhe  shoreline  will  he  coincident  with  the  lake 
level,  with  the  amount  of  groundwater  rise  decreasing  proportionately  with 
increasing  distance  away  from  the-  lake  level  and  toward  the  divide.  Two 
low  groundwater  gaps,  possibly  caused  by  heavy  pumping  of  water  wells, 
exist  in  the  divides  which  may  require  remedial  treatment  to  prevent 
leakage;  however,  the  reservoir  will  retain  water  to  the  degree  required 
by  project  purposes. 

Hue  to  the  rather  steep  and  rugged  topography  of  the  area,  tin 
groundwater  level  is  rather  deep  beneath  the  uplands  that  will  he  above  the 
proposed  lake.  Although  groundwater  levels  will  rise,  the  resultant  levels 
will  still  he  rather  deep.  Thus,  no  significant  problems  such  as  septic 
tank  problems,  wet  basements,  marshy  lands,  or  other  problems  frequently 
associated  with  groundwater  rises  are  expected  to  occur.  One  beneficial 
aspect  may  be  the  increased  productivity  of  wells  in  areas  near  the  lake. 

4. 1.9. 3  Groundwater  Pollution 

Impoundment  of  the  lake  will  undoubtedly  result  in  an  ini  lux  el 
residential  -  recreational  -  commercial  development,  including  motels,  sum¬ 
mer  homes,  resorts,  restaurants,  service  stations,  and  other  tourist-related 
developments;  together  with  these  developments  will  come  the  need  to  dispose 
of  their  sewage  and  solid  waste. 

The  soils  adjacent  to  Union  hake  are  I'airlv  permeable.  While  soil 
ol  this  tvpe  is  looked  upon  as  attract ive  lor  sept  ic  tank  construct  ion, 
such  treatment  is  not  suitable  in  anv  hut  a  vorv  sparsely  populated  area. 
Although  the  permeability  of  the  sandstone  is  good,  the  principal  vator- 
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bearing  rocks  (limestones  and  dolomites)  in  the  area  are  in  themselves  not 
very  permeable,  and  owe  their  ability  to  transmit  water  to  numerous  frac¬ 
tures,  bedding  planes,  joints,  and  solution  channels  that  provide  little 
natural  filtering  action.  The  result  of  the  soil  and  rock  properties  is 
that  polluted  water  entering  the  ground  from  septic  fields,  damaged  septic 
tanks,  leaking  sewage  lagoons,  and  improperly  controlled  treatment  plants, 
and  landfills  could  conceivably  travel  distances  unaltered  and  result  in 
pollution  of  water  wells  and/or  surface  water.  Proper  regulatory  controls 
on  removal  and  treatment  will  be  necessary  to  prevent  the  pollution  of 
Union  Lake.  Sewage  treatment  on  project  lands  will  be  designed  to  meet  all 
applicable  standards.  Regulatory  controls  outside  of  project  lands  are  the 
responsibility  of  state  and  local  governments.  Waterborne  sewage  collection 
with  centralized  treatment  is  the  only  positive  approach  to  pollution  pre¬ 
vention. 


There  is  one  instance  in  which  pollution  could  be  transmitted  from 
the  lake  to  the  groundwater,  that  is,  if  water  wells  are  installed  suffi¬ 
ciently  close  to  the  lake  and  pumped  in  sufficient  quantity  that  their 
drawdown  water  level  is  lower  than  the  lake  level.  In  this  case,  pollutants 
that  may  be  in  the  lake  would  be  drawn  into  the  groundwater  system. 

In  summation,  proper  regulatory  control  of  sewage  and  fresh  water 
systems  is  necessary  to  provide  a  high  degree  of  protection  against  pollu¬ 
tion  of  groundwater  and  surface  water  adjacent  to  Union  Lake  in  light  of 
the  anticipated  development. 

4. 1.9.4  Local  Slumps,  Sinks,  and  Collapse  Structures 

Due  to  the  permeability  of  the  soil  and  competency  of  the  rock, 
slopes  in  the  Union  Lake  area  are  generally  stable.  liven  though  the  im¬ 
poundment  may  cause  minor  slumps  or  small  slope  failures,  no  major  or 
significant  landslides  are  expected  as  a  result  of  the  project.  Minor 
areas  of  slope  instability  would  be  possible  around  the  reservoir  edges  due 
to  the  changed  water  levels  and  fluctuations. 

Changes  in  groundwater  movement  character i st i cs  and  static  water 
levels  could  cause  changes  in  underground  erosion  and  solulioning,  and  such 
changes  might  result  in  the  development  of  sinks  or  other  collapse  struc¬ 
tures  and  associated  unstable  ground.  These  developments  may  not  take 
place,  but  if  they  do,  it  would  be  to  a  verv  minor  extent  since  the  pro¬ 
cesses  involved  normally  act  over  long  periods  of  time  (thousands  of  years) 
before  producing  significant  results.  Previously  formed  solution  zones  in 
areas  where  solution  activity  would  be  significantly  increased  by  impound¬ 
ment  would  he  necessary  for  the  formation  of  new  sinks  or  other  collapse 
structures  attributed  to  the  project. 

4. 1.9. 5  Leakage 

The  existing  groundwater  table  in  the  project  area  is  tributary  to 
the  Bourbeuse  River  and  will  he  tributary  to  the  lake  after  it  is  filled. 

The  water  table  generally  rises  on  a  gentle  slope  from  the  river  surface 
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to  elevations  above  the  proposed  reservoir  levels  (<>14  i  e,  ■_  n..  .  1  .  normal 

pool,  651  feet  m.s.l.  flood  control  poo  11  in  the  divides.  Except  lor  two 
eases,  this  situation  precludes  leakage  to  adjacent  drainage  basins.  Ihese 
two  low  groundwater  gaps  in  the  divides  may  require  remedial  treatment  to 
prevent  leakage;  however,  the  distance  oi  these  gaps  from  the  Jake  and  Lbe 
slowness  of  groundwater  movement  insures  that  the  lake  will  retain  water  to 
the  degree  required  by  project  purposes.  Aftet  the  lake  is  t  illed.  ground- 
water  levels  will  rise  on  a  flatter  gradient  from  the  lake  level  t o  the 
groundwater  divides.  The  water  levels  will  be  raised  bv  the  impoundment  a 
maximum  of  about  100  feet  near  the  river,  generally  diminishing  to  no  change 
within  a  few  miles. 

It  is  possible  that  heavy  pumping  of  water  wells  near  the  divides 
could  lower  the  water  levels,  in  their  area  of  influence,  to  elevations 
below  the  lake  level.  If  this  happens,  the  cones  of  depression  in  tin? 
water  table  caused  by  the  wells  may  be  recharged  by  the  lake.  in  this  case, 
any  pollutants  that  may  be  in  the  lake  may  be  drawn  into  this  groundwater 
system. 


PART  TWO,  Plate  7,  shows  one  significant  fault  in  the  area,  the 
Leasburg  Fault.  Its  possible  influence  on  reservoir  leakage  has  been 
examined.  Water  wells  near  the  fault  exhibit  static  levels  as  high  as  those 
in  other  wells  at  some  distance  from  the  fault,  indicating  that  the'  fault 
zone  is  not  acting  as  a  drain  for  groundwater. 

The  possibility  of  solutioned  zones  causing  leakage  to  adjacent 
drainage  basins  is  not  expected.  Most  of  the  caves  in  this  area  are  of 
limited  lateral  extent  and  generally  slope  upward  toward  the  divides, 
approximately  parallel  to  the  water  table.  Solution  activity  normally 
decreases  with  depth  below  the  water  table. 

Reservoir  leakage  downstream  from  tilt:  dam  will  be  precluded  by 
proper  design  and  construction  of  the  project.  Extensive  grouting  for  this 
purpose  has  been  included  in  the  project  design. 

4.1.10  THE  IMPACT  ON  CAVES  AND  SPR1NCS 

There  are  approximately  1,000  caves  known  in  the  Stoic-  of  Missouri 
(Aley,  pers.  com.),  approximately  150  of  which  are  known  from  the  Meramec 
Basin  (Ryckman,  et.  ajl.  ,  1973).  Three  caves  will  he  inundated  by  the  normal 
pool,  and  an  additional  two  caves  will  be  periodical lv  inundated  bv  flood 
pool  (see  Table  3a) . 

Three  out  of  88  springs  known  in  the  Basin  will  be  affected  hv  the 
Union  bake?.  One  at  normal  pool,  and  two  periodically  by  the  flood  pool. 
These  springs  are  listed  in  Table  3b.  All  of  these  springs  have  an  average' 
flow  of  less  than  15  c.f.s. 

The  geological  development  of  caves,  as  well  as  the  discharge  rate 
and  quality  of  springs,  may  be  affected  by  the  higher  water  levels  within 
a  distance  of  about  2  miles  from  the  lake.  The  expected  change's  would  bo 


of  minor  consequence  in  a  limited  area.  Anticipated  changes  in  the  water 
quality  of  springs  are  considered  negligible. 

Active  geological  development  of  caves  in  this  region  is  normally 
attributed  to  the  zone  at  or  just  below  the  groundwater  table.  Bv  raising 
the  water  level,  this  development  will  naturally  rise  a  like  amount.  It 
should  be  noted  that  normally  it  Lakes  thousands  of  vears  for  natural  geo¬ 
logic  processes  to  form  a  major  cave. 

Table  3a  haves  that  will  be  affected  bv  Union  lake 


Name  of  Cave 

County 

Locat ion 

Noser  Cave  F 
(or  Quarry  Cave) 

Frankl i n 

St  *c 

17,  T4  2.N, 

R  JW 

Lead  Caves  N 

Franklin 

Sec 

30,  T42N , 

R 1 W 

Mine  Cave  N 

Franklin 

S  e  c. 

3,  T42N , 

R  1 W 

Molitor  Caves  F 

Franklin 

Sec 

24,  T42N , 

K2W 

Weber  Quarry  Cave 

N 

Franklin 

Sec 

31,  142N, 

R1K 

N  -  Cave  falls  in 

F  -  Cave  falls  in 

no  rma  1 

flood 

pool 

pool 

Table  3b  Springs 

affected  by 

the  Union  l.ake. 

Name  of  Spring 

Count v 

Locat  ion 

Kratz  N 

Frankl  in 

Sec 

21 ,  T  19N , 

K2W 

Little  Creek  F 

Frankl in 

Sec 

24,  T40N , 

R  2  W 

Roaring  F 

Frankl in 

See 

10,  T40N , 

R1W 

N  -  Spring  falls  in  normal  pool 
F  -  Spring  falls  in  flood  pool 
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IMPACT  ON  STRKAMS 


Approximately  50  miles  ol  rivers  and  creeks  will  he  permanently 
inundated.  Thirty  of  these  50  miles  of  streams  are  large  enough  to  be 
considered  floatable  by  canoe.  Regardless  of  size,  all  characteristics 
which  distinguish  streams  from  lakes  will  be  lost  due  to  inundation.  Op  To 
an  additional  30  miles  of  streams  will  be  inundated  hv  the  flood  pool. 
Twenty-five  of  these  JO  miles  are  considered  floatable.  The  phvsio.il  char¬ 
acteristics  of  the  streams  in  the  flood  pool  should  not  b<  or eat i v  al to red . 

in  the  event  that  the  spillway  would  have  to  he  used,  up  to  85,700 

c.f.s.  would  be  released  down  a  natural  ravine  for  about  I  ,  '.00  feet,  then 

into  Voss  Creek  for  about  3,000  ieel  and  then  into  the  Bnurheuse  River  at 
Reiker  Ford.  This  sudden  flow  of  water  would  cause  erosion  in  the  creek 

valley  that  may  be  severe  enough  to  e is  locate  trees.  The  eroded  soil  would 

flow  into  the  river  below  the  dam  and  increase  I  he  turbid  it v.  it  Is  possi¬ 
ble  that  small  animals  may  get  caught  in  the  water  and  be  killed.  In  addi¬ 
tion,  the  access  road  to  the  dam  site  t  ran  the  wist  would  he  inundated 
where  it  crossed  Voss  Creek. 

4.1.12  IMPACT  ON  BOURBKUSK  RIVLR  FLOW  ANA  (  HANNYil  MOKPHOI  .HIV  Biil.OW  THK  FAN 

Union  Lake  Dam  will,  generally,  attect  river  flows  below  tiie  dam  in 
two  ways;  below  t  lie  clam  "out  of  bank"  flows  will  be  virtual!  eliminated  but 
one-half  to  full  bankful  1  flows  would  be  maintained  for  several  weeks  after 
each  flood.  During  the  dry  (August  -  September!  months  cxttwmi.  low  flows 
(1  3  c.f.s.  and  below)  will  he  eliminated.  During  the  other  *  or  9  remaining 
months  of  the  year,  flows  below  the  dam  will  he  almost  identit  ’!  to  natural 
conditions.  A  more  complete  discussion  on  downstream  flows  ai.rr  construc¬ 
tion  of  the  dam  is  found  in  paragraphs  1.9.2  and  1.9.4. 

The  virtual  elimination  ol  floods  in  the  reach  immediately  down¬ 
stream  of  the  damsite  and  the  reduction  ol  Hooding  in  the  -ewer  reaches 
will  have  some  effect  on  the  river's  regime.  The  rate  of  migration  of  the 
pools  and  riffles,  i.e.,  gravel  bars,  will  decrease  due  to  the  reduction 
in  the  frequency  of  occurrences  ol  the  large!  flood-like  d  i  scharc.es .  In 
addition,  the  lesser  rate  of  pool  migration  will  result  in  i  reduction  in 
the  amount  of  river  bank  caving  which  is  usually  present  on  the  concave 
side  of  a  bend  adjacent  to  a  deep  pool. 

The  releases  at  the  damsite  after  Union  Lake  has  been  •  LI  led  to 
its  normal  pool  will  approximate  its  present  average  annual  streamllow  of 
617  c.f.s.  It  is  felt  that  little  change  in  the  river's  regime  will  result 
upon  completion  of  the  project  since  the  av-  rage  annual  discharges  will  net 
he  changed  significantly. 

The  control  ol  flooding  on  the  river  may  permit  in.  : .  .  .i d  vegeta¬ 
tion  on  the  sandbars  due  to  less  frequent  inundation.  ini  .  rev  have  an 
adverse  recreational  impart  I  or  those  canoeists  who  use  th.se  sandbar.,  '  or 
picnicking  and  camping.  It  is  noted,  however,  that  there  will  still  bo 
bankfull  flows  which  will  tend  to  erode  the  headward  ends  of  t  lie  bars  and 
deposit,  sediment  over  the  remaining  perl  ions  of  the  bars,  thus  ot  t  set  »  ing 
the  tendency  toward  sandbar  stabi  I  i/.at  ion  bv  increased  ■cegetat  i  ve  gtowtb 
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BIOLOGICAL  IMPACTS 


4.2.1  IMPACTS  ON  AQUATIC  ORGANISMS 

4. 2. 1.1  The  Impact  of  the  Project  on  I’ lank  ton 

The  effect  of  impoundments  on  plankton  populations  is  incompletelv 
understood.  Hudson  and  Cowell  (1966)  stated  that  phytoplankton  populations 
usually  increase  after  impoundment  of  a  river,  due  to  the  reduction  of  cur¬ 
rent  and  associated  turbidity  levels.  Applegate  and  Mullan  (1967)  found 
that  phytoplankton  and  zooplankton  populations  were  more  diverse  in  a  new 
Ozark  reservoir,  as  compared  to  an  old  reservoir.  Luferova  (1968)  found 
that  the  zooplankton  species  diversity  increased  during  the  first  year  of 
the  reservoir,  but  then  began  decreasing  after  that  time.  He  also  found 
a  rapid  increase  in  biomass.  Luferova  found  that  rotifers  were  the  domi¬ 
nant  river  plankton,  and  crustaceans  were  the  dominant  plankton  in  the 
reservoir.  Rodhe  (1964)  reported  that  primary  production  increased  in  a 
new  reservoir  in  Sweden  prior  to  full  impoundment.  After  full  impoundment, 
the  standing  crop  and  the  production  of  algae  and  zooplankton  increased. 

Based  on  our  knowledge  of  the  behavior  of  plankton  populations  in 
reservoirs,  it  is  difficult  to  make  a  quantitative  prediction  of  what 
effects  Union  Lake  will  have  on  the  present  plankton  populations  in  the 
Bourbeuse  River.  From  the  above  studies,  it  may  be  generally  concluded 
that  the  impoundment  of  the  Bourbeuse  River  will  result  in  an  increase  in 
the  standing  crop  and  production  of  both  phytoplankton  and  zooplankton. 

The  reservoir  will  also  alter  the  species  composition  of  the  plankton  popu¬ 
lation,  and  will  probably  result  in  a  decreased  .species  diversity  after  the 
new  reservoir  has  reached  a  state  of  equilibrium. 

The  reader  is  referred  to  paragraph  2,2.  1.2  for  a  discussion  of 
plankton  in  the  Meramec  Basin. 

4. 2. 1.2  The  Impact  of  the  Project  on  Benthos 

a.  General ■  The  reader  is  referred  t o  paragraph  2.2. 3. 3  for  a 
discussion  of  Benthos  in  the  Bourbeuse  River.  The  effect  of  impoundments 
on  benthic  invertebrates  has  been  well  documented.  Gowell  and  Hudson  (1968) 
reported  that  the  standing  crop  of  benthos  increased  in  a  Missouri  River 
reservoir,  due  to  the  increase  in  suitable  habitat.  Aggus  (197il)  found 
that  chironomids  became  the  dominant  organism  of  the  benthos  in  a  new  if  at  I 
reservoir.  O'Connell  and  Campbell  (1953)  studied  the  benthos  of  the  Black 
River,  Missouri,  before  and  after  it  was  impounded  to  form  Clearwater  Lake. 
Marked  changes  associated  with  inundation  included:  (1)  a  sign  i  I  leant  de¬ 
crease  in  number  of  taxonomic  groups;  (2)  a  change  in  dominant  organisms 
from  midges,  mayflies,  and  riffle  beetles  to  midges,  mosquitoes,  and 
ol igochaetes ;  and  (3)  a  slight  numerical  increase  in  standing  <  rep.  i rends 
within  the  reservoir  included  a  gradual  increase  in  standing  crop  and  a 
gradual  decrease  in  the  total  numbet  ol  common  benthic  croups.  1  o-  (I  ml) 
st  .es  that  studies  have  shown  benthic  macro  invert ohrat os  ma\  he  limited  hv 


siltat  ion,  rheotaotile  depr ivar  ion,  w  u  >  •  r  I . •  v<  !  ■  I  r  ■  i.-«i  j  ,  .vnol  ir.:u  t  i> 
oxygon  dot'  io  lency,  increased  hydrosr  .it  i.  [oos.vi.  ,  1  ;  .  >  .  ,  r  impound¬ 
ment  associated  factors.  He  ha:-  shown  that  virtui!  >  .. .  i  L.  nth.,  :  nun  i  has 

been  eliminated  from  storage  impoundment  •.  in  t  in-  lenin  •  .  1  i  lev .  this 

e  l  iminat  ion  was  attributed  to  hyp  i  •  I  i  vine  t  .  oxvg.-n  del  un-  <  -  >  ■  i  e 

water  level  t  luctuat  ions. 


Isom  (.1971  l  ,  in  his  studies  ..t  i  i,.-  :  i  .  .s  ....a  •  ,  i-  ’in 

I'eimessee  River ,  found  the  prine  tp.il  ;.a:i  i  i  •  ,.u-  ..  ■  .  ■•!  L\ 

reservoirs  on  t  he  Tennessee  River  war.  :  >  1  >  .  . . .  •  ■  ,  d  i  . 

hv  some  spec  ies;  (d)  intrusion  oi  >-pe.  ies  unr. •  .•  :  :•>!  i  •  •  iii.i-ieiit  ; 

and  (  .1)  reduet  ion  or  elimination  <<i  native  ;p..-c  i  es .  !:.•■  ■  ,  ,o  (  >K- 

Tennessee  River  had  been  reduced  iron  -a.  .a  !  .d'i  ..;>e,  i,  i  ..  .,-s  at 

t  he  time  of  Ison's  studv.  Ison  coni  i  ud.  d  t  -i.it  u  .  •  ’  .l.r  ...i.v  In  ui 

significantly  affected  in  impoundment  .  in  pc.  i .  ••  .  .  ■  •'  in  ti  tri¬ 
hut  ion ,  due  ma  in  Iv  to  the  loss  of  -.a  i  '  . ,  ■  I .  ■  runs  •  .  ,  •  •  .  Too: 

( 1 9(>2)  states  that  the  p  re-  impoundment  is'-o-nb !  ..  «  •  i  ,  .  i.  In 

Kent  ueky  Reservoir,  Tennessee  River,  is  do.  aw.. ;  si  I  v  .  ■  a  I  .  ,uru!a  lias 
adapted  to  the  altered  ecological  vondit  ion-  .  I  i  1  ■  ;  ■  :  u!e  :  that, 

tiie  recent  decline  in  mussel  population-  is  at  t  r  il-ut  ..■••  h  :  ;;  ani-ust  uul 

over-harvest.  Stansbery  (1964)  studied  t  !>«•  m  i.  1-  ;t.  "  .  I  .no  1 1  . 

Tennessee  River,  and  found  that  of  the  m  specie-  .u  ••>..'  ••  i  led,  onlv 

10  species  remained  below  Wilson  ham.  Stansb.  -  .  t  I  1  '  i  ■  it  :  •  h  r- 

cent  of  N.-rth  American  fresh  wafer  imisr-.’ls  an  :  :  ■  •  :  ■■■:<•  :  .  '  e  tin 

their  food  and  oxygen  from  a  current  ot  water  .  i  i  .  <•  >  .an  an  : 

that  the  survival  of  juvenile  mussels  was  -aver,  i .  i  .  •  t  •  a  ,o. 

River  due  to  environmental  changes  since  the  ;  .  :  ...  ■  ■ 

Briggs  (1948)  demonstrated  that  the  pi  o  u.  :  i  „c. 

greater  downstream  of  a  reservoir  on  a  sma>  l  « '  ■  1  :  . .  .  •  •  •  •  ..  r  •  :  •  .  .  • 

of  tin.'  reservoir.  He  concluded  that  tin-  .  ro.p.-i  ;> >  •  -  - ■  i  i 

due  to  modification  of  highly  1 luctuat  ing  wat.-r  id 

(  u'diing  (196:5)  found  that  I' i  Iter  feeding  bent  he  •  ■  • 

r.  servo  irs  because  of  a  richer  supply  ot  suspend.  ..  '.■■■:  ■  i  i:h  -  .  - 

charging  from  the  reservoirs.  Isom  (  I  •>  /  |  )  con.  1-i.h 

bent  hit’  fauna  below  some  impoundment  s  on  the  ,  one.  .  •  •  v  >  t  i  •  !  hv 

seasonal  1  v  low  oxygen  tension.  Spence  and  l!vm  t  1  1 

ot  changes  in  the  benthic  fauna  in  the  cold  taihs.it.  is  .  .  d  tlu.c 

changes  were:  (1)  reduction  in  total  number  ot  ■  p.-,  .  i  ,u.  tee.  in 

the  numbers  of  some  species;  (3'  replacement  oi  ot  iu-i  :>.  .  .  :  1  v 

related  ones.  The  physical  reasons  for  t  hese  rhanc*-  •  w.  •  t  e  -a.  1  uc.  .1  t. 
be:  (i)  alteration  of  the  temperature  regime ;  t..')  ml  •  I  •*.  !  it.,  amounts 

ol  organic  matter;  (3)  alteration  ot  the  water  t  lew  ;  in-  •  •.  .t  ,  or.  . .  Met  arv 
and  Harp  (1971)  found  a  very  limited  bent  hi.  taun.i  in  t  h.  .-I'  U;  1.  it.-rs  ot 
a  reservoir  on  the  Little  Red  River,  Arkansas.  Another  I imit  i a.,  motor 
helow  a  reservoir  can  occur  from  changes  in  oxvg.cn  cone,  stint  ion-  depending 
on  the  amount  of  water  released  from  t  he  oxvgen  containing  op  i  t  i  :-.n  i  •  r.  or 
anoxic.  Iiypol  imninn. 
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:  •  i *  in.  1  -  i  :  •  •  ;  •  . 

.' i. >w:i  ■  t  It  ip  1  . .  i'lVt  shown 

t  '•>  1 1  ’lii'  ii  i  >%•  irv.i-  iii'  "  i  '  •  t  s.  I  he 

w.i !  f  r  i ; ■  i  1 1  i  t  v  . • !  i  Mi  i  i  \  it  ■  •  •  ••  ■  •  r  ■  •  ! •  ■  •:  i  »•.- 

n  i  :  i  .  i  a  t  1  -  .lit!  i-ront  I  •.  im  t  •  •<  •  •  ;  i  •  •  ,i»” !  .  C.on- 

seipietil  !  v  ,  I  hi  inn  t  M  i '  irvi  Ilf1  ?  ii-  ,  :  I  ■  .  i  i  v  :  !  I  p  im  • - 

i!>  1  ’  not  lio  s  i  i;n  i  :  i  i  .in  t  1  \  . 1 1  :  i ■  ■  t  •  :  !>\  I  ‘  .  .  i :  ■  i  :n. i  I  :  •  .  • :  l  ;M'  reservoir 

il  i  s h.ir  t'  e  .  l'lio  i'U  ill  f  i  i  fi!  i  low  !•::<  ,  i  .  .  •  t  i  ■  ■  :  ii'i'.i  ,:i.j  .iri'M'.-Mt  .-oiul  i  t  i .  mi 

will  pi'i  ;:>uh  1  v  bono!  it  o.\  i  -.1  in»:  i  ■  i  ■ :  i  (  'i  i  •  i .  I  it  i  i '  1 1  ■  -  .  Hovi  -ve  r  ,  i!  is  not  oil 

t  li.it  t  ho  benthic  popn  I  it  ions  which  now  i',|  in  t  ho  li.un  In’-.isi  Kivv  .tit  ,  in 

port,  ,i  prod  tut  o!  n.itiir.i!  I  )  not  u.it  ions  in  t  ho  rivor  roci”ion;  and  i  •  - 

possihlo  that  mod  i  I  io.it  i  on  to  f  Ii  i  s  ro  it  ion- n  to  ill,  through  the  .irl  i  '  i  i  a  I 

provision  of  so  loot  i  vo  advant  ;i>;os  ,  alter  the  spoc  ios  compos  i  I  ion  .mil  'or 
population  si?es  which  oxist  in  t ho  natural  regime. 

4. 2.  1.3  Tho  Impact  af  the  Pro  ject  i.a  Fish  in  t  ho  In  i:i.!  it  o  . 

a.  honor.) !  :  Flit*  impoundment  of  a  sect  ion  of  a  stro.r-  .  :  ■  • 

generally  brings  about  a  pronoiinooi!  change  in  the  ;  i  di  popuiat  ion .  t 
in  the  impounded  section,  but  in  the  tributary  streams  alv.-.  •  l(.  1  i 

the  stream  do  low  the  dam.  Whether  this  ohant'o  is  i."  tin  i  •  •  , 

matter  of  opinion  whieh  centers  on  the  relative  il.-s  i  rib  i  1  i  i 
stream  communities.  This  section  will  attempt  to  ova  I  ia*  •  '  ■  ' 


'  i-.h  popul.i'  ion  in  tlu'  Bourbeuse  River  ns  it  now  exists  mui  t  o  analvze  the 
imp  lit  hi  the  proposed  dam  on  this  population.  the  reader  is  referred  to 
pir.igruphs  2  .  2 .  3 .  4  and  2.2.5  for  additional  discussion  o!  tisli  resources. 

Hall  (1955)  summarized  the  opinions  o'  several  fisheries  authori- 
t  ii's  concerning  stream  fishes  in  impoundr-eut..  is  [oliow.*-:  (1)  the  species 

which  inhabit  quiet-water  areas  of  streams  are  usual 1>  present  in  the  im¬ 
poundments;  (2)  species  which  1''  in  fast-water  habitats  ol  strinms  usually 
disappears  from  the  impoundments  ..a  tho  e  st  reams,  suite  more  rapidly  than 
others;  (3)  stream  species  are  often  found  in  lakes  around  the  mouths  of 
tributaries,  but  his  may  be  attributed  to  wandering  i  rot  t  ho  t'.  pi  cal  habi¬ 
tat;  (4)  ..uring  winter  and  early  spring,  some  "typical"  -t  ream  species  may 
be  present  in  reservoirs  for  several  years  following,  impoundment;  (5)  under 
certain  environmental  conditions,  such  as  1 ak<  ■  with  clem  water,  little 
or  no  siltatron  of  bottoms,  and  grave  1  and  rock  shorel  in-  .  some  "’epical" 
stream  species  may  be  retained  i  nde t  i n i r  ••  1 v . 

Knapp  (1958)  found  considerable  nine  .  in  t  :  h  population  of 

the  White  River  as  a  result  of  temporary  i  mpoun  .  nt  .  A  pro- impoundment 
check  revealed  32  species,  mainly  shiner-  ,  art  i  r-,  and  ick.-rs .  Sampling 
alter  temporary  impoundment  yielded  on  1  v  sp.  .  i.  s.  n:  i  arch  id-,  comprised 
i  lie  hulk  of  the  post  -  impoundment  popul.il  ion,  a  Ion.  wit  i  Irk  s  i  1  versides  , 
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black  huifaio,  spotted  sucker,  northern  carpsucket  ,  gar,  tl.ithead  ijtiish, 
and  saugei  )  ami  competition  with  closely  related  species  (black  crappie, 
yellow  bullhead,  black  redhorse,  mooneye,  and  short  head  redhorse)  .  Among 
the  small  fishes,  four  species,  the  brook  siLverside,  bluntnose  minnow, 
higeve  shine r ,  and  whitetail  shiner  were  most  abundant.  These  species 
general  Iv  inhabit  pools  in  the  river  habitat,  and  according  to  Hall  (1955), 
would  he  expected  to  be  fairly  abundant  in  an  impoundment.  The  presence  of 
several  other  species  of  small  fish  (st onero 1 1 er ,  higeve  •■hub,  hornyhead 
chub,  bleeding  shiner,  popeye  shiner,  and  wedge-spat  shiner)  in  the  reservoir 
was  attributed  by  Patriarche  and  Campbell  (1938)  1 1  >  their  movement  from  the 
river  and  tributaries  into  the  lake. 

The  effect  of  stream  impoundment  on  the  fish  populations  of  tribu¬ 
tary  streams  was  studied  hv  Ruhr  (1937).  Among  the  objectives  of  the  study 
was  an  attempt  to  determine  the  extent  to  which  several  species  of  "lake" 
fish  (gizzard  shad ,  carp,  buffalo,  and  drum)  inhabited  small  mouth  bass  - 
rock  bass  streams  in  Tennessee.  To  do  this,  he  compared  the  fish  popula¬ 
tions  of  the  tributary  streams  of  an  impounded  river  (duck  River)  with 
those  of  an  unimpounded  river  (Cumberland  River).  Typical  stream  species 
made  up  75  percent  by  weight  of  the  fish  in  the  Duck  River  watershed 
(impounded)  compared  to  97  percent  in  the  Cumberland  watershed  (unimpounded). 
Although  the  "lake"  species  were  more  abundant  in  the  Duck  River  watershed, 
there  was  little  evidence  to  indicate  that  any  of  the  four  species  had  metre 
than  minimal  spawning  success  in  t he  tributaries.  Their  presence  in  the 
tributaries  is  probably  the  result  of  population  pressure  in  t he  reservoir 
forcing  them  into  the  less  crowded  tributaries.  Conversely,  the  tributaries 
of  the  unimponnded  Cumberland  River  yielded  few  "lake"  fish. 

b.  Hn  LonM.ake :  The  ichthyofauna  of  the  Bourheuse  River  is  domi¬ 
nated  by  four  families  of  fishes:  the  cyprinids  (minnows)  witii  28  species; 
the  cat  c>.s  tom  id.-;  (suckers)  and  percids  (perches)  each  with  1.'  species;  and 
the  cent  r.irchids  (suufishes)  witii  nine  species.  Thirteen  other  families 
containing  22  species  bring  the  total  number  of  species  to  Si. 

Impoundment  of  a  section  of  t  lie  Bourheuse  River  will  suhst  am  ia  1  I 
reduce  the  diversity  of  the  fish  fauna  in  the  area  ol  impoundment.  Hecuus. 
oi  habitat  requirements,  competition,  and  other  reasons,  approx i mat  «•  1 v  38 
species,  3b. 3  percent  of  the  species  now  inhabiting  the  river,  will  be 
reduced  in  number  or  completely  eliminated  Iron)  the  impounded  area.  Tin- 
status  ot  another  12  species  (13.7  percent)  is  undetermined.  Twenty-thin  a 
species  (27.7  percent)  now  present  are  expected  to  increase  in  number  when 
the  stream  is  impounded.  A  more  detailed  discussion  of  tin-  impact  oi  im¬ 
poundment  on  t  lie  more  common  species  is  presented  below. 

c.  Species  Decreased  or  Kliminated  by  t  lie  Reservoir:  As  noted  in 
Table  4,  4 8  species  represent ing  eight  families,  will  decrease  or  be  elimi¬ 
nated  bv  the  proposed  reservoir.  Of  the  48  species  tli.it  are  expected  to  in¬ 
most  adversely  affected.  2d  are  cyprinids  (minnows),  nine  are  percids 
(perches),  and  nine  are  cat ost omi ds  (suckers).  Several  species  that  com¬ 
prise  a  substantial  part  of  r  lie  sport  catch,  including  t  lie  rock  bass  and 
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several  species  of  suckers,  are  expected  to  be  sharply  reduced  in  number  in 
the  impounded  area.  A  brief  discussion  ot  the  more  important  species  that 
may  be  adversely  affected  is  presented  below  and  listed  in  I  able  A. 


Table  A  -  Species  that  will  probably  be  eliminated  or  reduced  in  Union  Lake 


American  eel 

Creek  chubsucker 

Stoneroller 

White  sucker 

Silverjaw  minnow 

Northern  hog  sucker 

Bigeve  chub 

Spotted  sucker 

0 ravel  chub 

Silver  redhorse 

Hornyhead  chub 

River  redhorse 

Pallid  shiner 

Black  redhorse 

Bigeve  shiner 

Colder,  redhorse 

Striped  shiner 

Short  head  redhorse 

Bigmouth  shiner 

Slender  mad  tom 

Wedgespot  shiner 

Stonecat 

Rosy  face  shiner 

Northern  studfisii 

Spot  fin  shiner 

Rock  bass 

Sand  shiner 

Grecnside  darter 

Red  fin  shiner 

Rainbow  darter 

Mimic  shiner 

Fantuil  darter 

Steelcolor  shiner 

Johnny  darter 

Bleeding  shiner 

Orange  throat  darter 

Suckermouth  minnow 

Missouri  saddled  ear 

Southern  redbelly  dace 

Banded  darter 

Bluntnose  minnow 

Oilt  darter 

Fathead  minnow 

Slenderhead  dart er 

Bullhead  minnow 

Mottled  sculp  in 

Creek  chub 

Banded  sculp  in 

(1)  Suckers:  A  number  of  suckers,  including  the  white  and  blue 
suckers,  and  the  silver,  river,  golden,  black,  and  sliorthoad  redhorses,  will 
probably  be  reduced  in  number  or  completely  eliminated  from  the  impounded 
area.  This  is  primarily  a  result  of  the  change  to  a  lacustrine  habitat  from 
the  generally  clear,  flowing  water  preferred  by  these  species.  They  will 
probably  remain  in  sections  of  those  streams  above  the  reservoir  that  are 
not  a  part  of  the  flood  pool. 

(2)  Rock  bass:  The  rock  bass  is  one  of  the  most  frequently  caught 
game  species  in  the  Bourbeuse  River.  In  this  area,  it  is  primarily  a  stream 
species  and  will  probably  decline  in  the  impounded  area  because  of  the 
change  in  habitat  and  increased  competition  from  those  predatory  species 
such  as  the  largemouth  bass  that  thrive  in  impoundments.  Its  abundance  in 
the  streams  above  the  normal  pool  will  depend  on  a  number  of  factors,  in¬ 
cluding  competition  from  other  predators  and  the  degree  of  habitation  of 
those  streams  by  rough  species  such  as  carp,  drum,  shad,  and  buffalo.  Ruhr 

(  1957)  reported  a  decline  in  the  quality  and  quantity  of  snail  mouth  bass  and 
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rook  I'.iss  !  ish  in;'  in  st  reams  during  t  lie  t  ime  t  hov  we  re  innabi  ted  bv  carp, 
ami  ho  i  ev  unintended  pr.»t  eet  ing  smallmouLh  -  rink  bass  streams  I  roni  thc.-e 

rough  s)H  e  i  es  . 


a.  Species  1  ne  teased  by  t  he  Reserve  i  r  :  The  decline  of  many 
species  in  the  impounded  area  will  be  accompanied  by  an  increase  in  many 
others.  At  least  AJ  species  representing  12  families  are  in  the  latter 
group  liable  5).  Included  are  six  species  of  centrarchids  (sunfishes)  and 
four  iota  1  ur  ids  (eat.  fishes) ,  plus  the  carp,  drum,  gizzard  shad,  and  others. 


fable  ‘>  -  Species  that  shouLd  increase  in  Union  I.ake 


Chestnut  iamprev 
Longnose  gar 
Cizzard  shad 
brass  pickerel 
harp 

ttu  i  1.  i  back 

llighi  in  carpsucker 
Black  bill  lhead 
Yellow  bullhead 
Channel  catfish 
Flathead  catfish 


Cumbu.s i a 

Brook  silverside 
Orangespot ted  sunt ish 
Bluegil 1 
l.ongear  sun  1  ish 
l.argemouth  bass 
White  crappie 
Log  perch 
Wal leye 

Freshwater  drum 


A  brief  discussion  oi  the  more  important  species  follows: 


(1)  Car:  Both  the  shortnuse  and  longnose  gars  occur  in  the 
Me ranter  Basin.  Only  the  longnose  gar,  however,  has  been  reported  from  the 
Bourheuse  River.  It  Is  generally  the  only  gar  in  the  clear,  high-grad ient 
streams  of  the  Ozark s  and  reaches  its  greatest  abundance  in  large  reser¬ 
voirs  of  that  region  (f’llieger,  1971).  It  is  expected  to  thrive  in  Union 
Lake . 


(2)  Oic/ard  shad :  The  gizzard  shad  is  only  a  minor  species  in 
the  Bourheuse  River.  Tt  occurs  in  a  variety  of  habitat,  types,  generally 
avoiding  only  streams  with  extremely  high  gradients  or  those  lacking  large, 
permanent  pools.  It  thrives  in  large  impoundments  and  often  comprises  a 
substantial  part  of  the  standing  crop.  In  these  waters,  it  is  often  an 
important  i  1  em  in  the  diet  of  many  of  the  predator  species,  including  bass, 
gar,  and  wlti  >■  bass.  The  gizzard  siiad  is  expected  to  comprise  a  substan¬ 
tial  port  ion  t  L  iie  lake's  standing  crop. 

i  >)  Carp:  The  carp  is  one  of  the  most  abundant  tishes  in  Missour 
It  profet  ■  a  wide  variety  of  habitat  types,  from  clear,  flowing  streams  tv' 
backwater  areas  ol  rivers  to  impoundments.  It  is  expected  to  make  up  a 
suhstant  i :l  part  of  the  (ish  fauna  of  the  impounded  area,  and  will  probably 
move  up  into  the  tributary  streams  above  the  dam  as  tlu-ir  numbers  increase 
i n  the  i mpoundmen t  . 

( ’’* )  Suckers:  Suckers  comprised  t  lie  bulk  of  the  standing  crop  in 
llu/./.ah  and  Court  ois  Creek  (I'ajen,  1972),  .is  they  do  in  manv  (Lark  streams, 
although  they  were  only  five  percent  of  the  catch  in  those  creeks.  While 
sucker  ;  were  .rise  .  :<{».•,  t  1  to  In'  an  import  t  part  of  the  lisli  fauna  iti 
Union  Ln!-e,  the  .per  ies,  which  .ire  collectively  known  as  suckers,  will  he 
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i  i  impounded ,  the  white  am!  black  crappie  will  increase,  althoug:. 
i  :e  waiti  crappie  pro'tblv  will  he  the  more  abundant  oi  the  two.  noth 
sm-cies  a  re  current  Iv  insignif leant  in  cite  sport  cat  eh  of  t/ie  Meramec  basin, 
but  since  i  In  v  comprise  the  largest  part  01  cite  catch  in  some  other  impound- 
ants  {  Pat  ri.Tche  and  Campbell  ,  19  >8;  i.asawav ,  196,';  Casawav,  1970),  they 
•  -av  he  (jui  t  e  important  in  tills  reservoir.  !  n  this  regard,  Knapp  (1958) 
reported  a  marked  increase  in  crappie  in  {'able  Rock  Lake  after  impoundment. 

:  rowth  rates  of  sunt i sites  are  generally  rapid  tor  the  first  tew 
■l  irs  alter  impoundment ,  followed  by  a  period  during  which  growth  rate  de¬ 
cline.  .Lis  is  attributed  to  an  increase  in  good  habitat  and  available 
! ood  in  Li. i  cowl  impounded  area  followed  bv  a  period  of  general  decline  as 
t  it-  svstem  leu  ins  to  stabilise. 

i  )  black  basses:  hroe  species  of  'alack  bass,  the  smal  lmouth , 

!  .  r  aenout'  ii .  and  spotted  bass,  occur  in  southern  Missouri.  The  largemouth 
me.  smal  lmouth  bass  have  been  recorded  from  Cite  Meramec  Basin.  Although,  not 
reported  iron  the  Meramec  basin,  the  spotted  bass  occurs  in  streams  of 
adjoining  basins,  and  could  become  an  important  element  of  the  fish  popu¬ 
lation  it  introduced  into  the  impounded  trea. 

!n  Missouri,  tite  largemouth  bass  generally  prefers  warmer, 
quieter  waters  while  the  sma 1 1 raout h  generally  occurs  in  cool,  clear  streams 
and  parts  of  some  lakes.  .  tie  habitat  requirements  of  the  spotted  bass  are 
somewhat  intermediate  bet  wei n  Lae  other  two  species.  Irautman  (1932)  re¬ 
ported  that  both  1 aruemout  t,  and  smal lmouth  bass  had  been  stocked  in  streams 
o;  southern  O'aio  for  *0  vears.  vet  the  spotted  bass,  which  had  never  been 
stocked,  was  the  dominant  i  i  sii  in  these  lowland  streams. 

I  he  smal  lmouth  bass  is  Lite  most  aidant  black  bass  in  the  Meramec 
Basin.  t  is  a  significant  part  of  both.  standing  crop  and  sport  catch. 
The  largemouth  comprises  a  very  small  part  of  the  sport  catch  and  the  stand¬ 
ing  crop.  he  relative  abundance  of  these  two  species  is  generally  reversed 
in  impoundments.  ; he  population  of  all  black  basses  expand  rapidly  during 
the  first  few  vears  following  impoundment.  however,  the  initial  expansion 
of  the  smnllmoulh  population  is  usually  followed  by  a  sharp  decline,  often 
to  the  point  that  few  or  none  are  taken  bv  anglers  alter  the  first  two  or 
three  vears.  For  reasons  as  vet  undetermined,  smallmouth  bass  have  begun 
to  reappear  in  the  .-.port  catch  of  several  reservoirs  (Jenkins,  pers.  com., 

19  2)  alter  being  absent  for  a  period  of  about  10  vears.  According  to  the 
Ci  Ilham  Knvi  ronment  a  1  'mpact  Statement  (if.  S.  Army ,  Corps  of  engineers. 

In  Isa  district  ,  19/2),  standing  crops  of  smallmouth  bass  have  been  recorded 
l rom  42  reservoirs,  mnnv  of  which  have  been  impounded  for  over  30  vears. 
'hose  are  listed  in  fable  6 . 
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.able  ■  -  Reservoirs  in  which  standing  crops  o!  sroa  1  Imoul  !>  bass  nave  been 
recorded.  The  year  of  impoundment  is  in  parenthesis. 


Apalachia,  h.  C.  ( 1943) 
barren,  Ky.  (1964) 
lie  a  ve  r .  Ark .  (  I  964  ) 

Blue  Ridge,  fin.  (1931) 

Boone ,  Term.  (1952) 

Buckhorn,  Ky.  (1961) 

Bull  Shoals,  Ark.  (19511 
Center  Hill,  Tenn.  (1949) 
Chatuge 

Cherokee,  ! enn.  (1942) 
Chickamauga ,  Tenn.  (1940) 
Cumberland,  Ky.  (1950) 

Dale  Hollow,  Tenn.  (1943) 

Deep  Creek,  Md.  (1924) 

Kucha ,  Okla.  (1952) 

Fontana,  N.  C.  (1944) 
rt.  Loudon,  Tenn.  (1943) 

Ft.  Patrick  lienrv,  Tenn.  (1954) 
Glenville,  >»'.  C.  (1941) 

Gunter sville ,  Ala.  (1939) 
Herriggton,  Ky.  (1925) 


vivas  see,  I  ■ .  .  (1940) 

Tame s ,  h .  C .  (1919) 

Kentucky ,  4  .  (1944) 

Lake  O' the  Cherokee s,  Okla,  (1940) 
Xantahala,  h.  C.  f 1942  » 

Xolin,  Ky .  (IT >2) 
horfork,  Ark.  (1943) 

Morris,  enn.  (1936) 

Ouachita.,  Ark.  <  19  52) 

Pickwick,  Venn.  (1938) 

Quabhin,  Me.  (1939) 

Santeetlaa,  c.  (1928) 

W.  Kerr  Scott 

South  Holston,  Tenn.  (1951) 

Sutton,  Vo.  (I960) 

Tc-nkiller,  Okla.  (19  53) 

Watauga,  I'enn.  (194y) 

'V  i  t  *  s  1  >  r  .  arm  .  (1942) 

Wheeler,  Ala  .  1  193  ") 

W'i  1  son  ,  Ala.  ■  i  924) 
hoods,  .enn.  ! !952) 


T.argemouth  bass  populations  exhibit  a  si  iiLar  expansion  nd  decline; 
however,  the  decline  is  not  nearly  ns  severe  as  that  o’  t'r.e  sr-a  f  1  mouth. 

Vlien  the  fish  population  in  the  reservoir  begins  to  stabilize,  • he  large- 
mouth  is  generally  one  or  the  most  abundant  ore Wat  ors.  •  or  vh  it  crappie, 
and  possibly,  white  bass.  The  spotted  bass,  when  present,  zenerally  reaches 
a  level  of  abundance  somewhere  between  the  ot  hot  ( wo  spicics  of  black  basses, 
the  largemouth  and  smallrnouth  basses. 

Smallmouth  bass  commence  spawning  at  water  temperatures  of  about 
62°F;  spotted  bass  begin  at  about  64°F;  and  largemout  i:  '-ass  at  about  u6°F 
(Bennett,  1962).  Where  the  three  occur  together,  this  can  mean  as  little 
as  two  days  to  as  much  as  two  weeks  difference  between  the  spawning  of 
smallmouth  and  largemouth  bass,  with  the  spotted  bass  somewhere  between  the 
ether  two  species. 


ihe  success  of  a  '-car-class  of  largemouth  bass  is  influenced  by  a 
number  of  factors,  including  weather,  physical,  chemical,  and  biological 
conditions  of  the  habitat,  size  and  fecundity  of  tile1  spawning  stock,  food 
and  predation  (Kramer  and  Smith,  1962).  Xo  relationship  was  I  ound  between 
the  number  of  spawners  and  the  size  ol  a  year-class  pro  hire  ’  < Bennett ,  1954). 


iiodson  and  Strnwn  (1948)  reported  quite  similar  : ood  habits  for 
tingerling  spotted  and  largemouth  bass  during  the  filling  -cover  Reservoir, 
Arkansas  Spotted  bass  grew  more  slowly,  but  were  in  better  condition  at  the 
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(..■nil  ot  tin-  jirowiun  season.  Ln  comparing  food  habits  of  largemouth  bass  in 
a  new  reservoir  (Beaver')  with  those  in  an  old  reservoir  (Hull  Shoals), 

App  1  e  gate  and  Mill  lan  (19b')  found  that  fish  appeared  in  the  diet  of  bass 
from  heaver  at  an  earlier  age  and  that  this  resulted  in  substantially  faster 
growth.  , his  was  attributed  to  the  presence  in  the  i.ew  reservoir  of  larger 
i ood  items,  particularly  cladocera  and  midge  larvae  which  "bridges  the  gap" 
from  an  entomosl raean  diet  to  a  fish  diet.  These  large  items  were  almost 
eat  i  re  Iv  lacking  in  bass  front  Lite  older  reservoir. 

Mu  Liar,  and  Applegate  (19b7)  found  that  the  food  habits  of  the  three 
species  of  black  basses  in  Lite  same  size  group  were  essentially  the  same, 
owever,  large  smal 1 mouth  bass  are  somewhat  less  piscivorous.  Tn  addition 
to  strong,  int  rasped  t  ie  competition,  I’urress  (1962)  and  Hanson  (19bT)  re¬ 
ported  strong  competition  between  the  black  basses  and  crappie  and  white 


Once  the  fish  population  in  the  impounded  area  begins  to  stabilize, 
i  ::c  1  argemout  It  bass  will  be  the  dominant  black  bass.  The  success  of  the 
smallmouth  will  depend  on  several  factors,  including  available  spawning 
habit  a  L .  Smallmouth  should  continue  to  spawn  in  the  tributary  streams  and 
possible  in  the  lake.  Whether  the  smallmouth  can  produce  enough  offspring 
in  tlie  streams  to  maintain  a  significant  population  in  the  lake  is  uncer¬ 
tain.  Webster  (1914)  found  that  smallmouth  bass  in  Cayuga  Lake,  New  York, 
spawned  in  Lite  tributaries  and  dispersed  throughout  t he  lake,  traveling  as 
much  as  .5  miles,  lie  also  reported  some  spawning  in  the  lake.  Another 
i actor  affecting  the  abundance  of  smallmouth  will  be  the  presence  of  spotted 
bass.  if  the  spotted  bass  is  present,  it  will  offer  competition  for  both 
the  largemouth  and  smallmouth.  If  the  spotted  bass  invades  the  tributaries, 
the  pressure  on  the  smallmouth  bass  will  be  that  much  greater. 

lie  three  black  basses  can  exist  in  the  same  body  of  water.  ln 
iankiller  I'errv  Reservoir,  Oklahoma,  impounded  in  1912,  largemouth  bass 
comprised  4.4  percent  of  the  catch,  while  smallmouth  and  spotted  bass  were 
each  1.3  percent  of  the  catch  (Gasawav,  1967).  In  Pickwick  Reservoir, 
Alabama,  largemouth  bass  were  2.2  percent  of  the  standing  crop,  smallmouth 
bass,  l.L  percent,  and  spotted  bass,  0.1  percent.  The  future  status  of  t he 
smallmouth  bass  In  Inion  Lake  is  quite  uncertain  at  this  time. 

Another  factor  that  will  influence  the  smallmouth  bass  population 
is  the  expected  in! lux  ot  "lake"  species  (i.e.,  carp,  drum,  buffalo)  into 
tributary  streams  caused  bv  the  buildup  of  large  populations  of  these 
species  in  the  reservoir.  Where  these  species  have  unlimited  access  to  the 
tributaries,  a  decrease  in  the  numbers  of  stream  species  was  observed 
(Ruhr,  19"  ).  'ill  dams  and  waterfalls  on  small  streams  were  1 ound  to  be 
effective  barriers  to  upst ream  movement  of  "lake"  fish.  Where  these  ob¬ 
struct  ions  were  present  ,  "lake”  i i sh  -ere  generally  rare  or  absent  and 
native  st ream  species,  i nc ludinr  small  tout  It  and  rock  bass,  were  more  abun¬ 
dant.  i  >n  unobstructed  st  reams,  no  marked  relationship  was  detected  between 
ahundnnet  o!  lake’  ;  is!:  and  t  i.i  distance  from  t  lie  reservoir.  Also,  no  cor¬ 
relation  was  iound  between  I  is!,  populations  in  reservoirs  and  those  ot  their 
i  r i but  a r i e s . 
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(8)  Walleye:  The  walleye  is  a  very  minor  element  of  the  fish 
fauna  throughout  the  Meramec  Basin.  However,  it  readies  its  greatest  abun¬ 
dance  in  the  large  streams  and  reservoirs  of  the  Ozarks  and,  is  expected  to 
increase  its  numbers  in  the  I'nion  Lake. 

(9)  Freshwater  drum:  The  drum  is  another  species  Mint  is  uncom¬ 
mon  in  the  Bourbeuse  River,  but  because  of  its  abundance  in  reservoirs 
throughout  its  range  and  its  preference  for  quiet  waters,  it  is  expected  to 
significantly  increase  after  impoundment. 


e.  Species  of  Uncertain  Status:  'he  status  in  the  reservoir  of 
12  species  representing  seven  families  that  are  currently  found  in  the 
river  is  uncertain.  Included  in  this  group  are  the  rainbow  trout,  small- 
mouth  bass,  and  sauger,  plus  several  minor  species  (fable  ) . 


able  7  -  Species  of  uncertain 

Least  brook  lamprey 

Goldeye 

Mooneye 

Silver  chub 

Golden  shiner 


status  in  I'nion  Lake 

Emerald  shiner 
Red  shiner 

Blackstripe  topminnov 
Green  sun  fish 
Small mouth  bass 
Sauger 


Of  Lite  species  whose  status  is  uncertain,  the  smallmouth  bass  is 
by  far  the  most  important  in  the  Bourbeuse  River.  It  is  discussed  in  the 
previous  secLion  under  black  basses.  The  rainbow  trout  is  only  occasionally 
taken  from  the  Bourbeuse  River;  and  its  presence  in  the  Meramec  Basin  is 
the  result  of  a  stocking  program  by  the  State  of  Missouri.  Most  of  the 
prime  trout  habitat  in  the  basin  will  be  eliminated  by  the  construction  ol 
Meramec  Park  Lake.  Tf  the  stocking  program  is  discontinued ,  the  rainbow 
trout  would  soon  disappear  from  the  sport  catch, 

f.  Estimated  Fish  Standing  Crop  and  Angler  Harvest:  lenkins 
(unpub.  1972)  lists  a  number  of  multiple-regression  formulas  which  can  be 
used  to  estimate  fish  standing  crop  and  angler  harvest,  provided  certain 
environmental  variables  are  known.  The  pertinent  environmental  variables 
for  Union  Lake  are  listed  in  Table  8.  Using  .Jenkin's  formulas,  a  number  of 
predictions  can  be  made  about  the  standing  crop  of  fishes  in  the  proposed 
Union  Lake.  (See  Table  10) 
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Table  8  -  Environmental  variables  for  Union  Lake 


Variable  Union  Lake 


Area  (acres)  7100 

Mean  depth  (ft.)  29.0 

Outlet  depth  (ft.)  10 

Storage  ratio  0.47 

Shore  development  8.5 

Dissolved  solids  (ppm)  140 

Growing  Season  (days)  180 

Thermocline  depth  (ft.)  25 


The  predicted  harvest  values  for  Union  Lake  are  presented  in 
Table  10. 
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Table  10.  Predicted  harvest  values  for  Union  Lake. 
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No  standing  crop  data  are  available  for  the  Bourbeuse  River; 
therefore,  no  comparison  can  be  made  between  the  predicted  standing  crop 
values  for  Union  Lake  (Table  11)  and  the  existing  situation  in  the 
Bourbeuse  River. 

Table  11  -  Estimated  standing  crop  values  for  Union  Lake  (per  acre) 

Value  (lbs  per  acre) 


Standing  Crop  -  clupeids  70.2 
Standing  Crop  -  black  bass  12.7 
Standing  Crop  (less  clupeids)  108.0 
iotal  standing  crop  190.9 


The  estimated  standing  crop  and  sport  fish  harvest  values  do  not 
include  the  tailwater  below  the  proposed  dam.  These  areas  generally  receive 
heavy  fishing  pressure,  often  exceeding  that  of  the  reservoir  itself  on  a 
per-acre  basis.  A  discussion  of  the  tailwater  fishery  is  included  in  the 
following  section. 

4.2. 1.4  impact  on  the  Project  on  Pish  Below  the  Dam 

Maintenance  of  the  warm  water  fishery  in  the  Bourbeuse  River  below 
the  dam  is  a  prime  objective  of  the  Missouri  Department  of  Conservation, 
io  meet  this  objective,  t he  Corps  of  Engineers  has  incorporated  several 
features  into  its  plans  for  the  dam  that  are  designed  specifically  to  main¬ 
tain  the  fisherv  below  the  dam.  In  accordance  with  requests  from  the 
Missouri  Department  of  Conservation  and  tiie  Bureau  of  Sport  Fisheries  and 
Wildlife,  the  Corps  of  Engineers  will  construct  a  multi-level  weir  to 
control  the  flow  of  water  through  the  outlet  structure.  Maximum  flow 
through  the  outlet  will  be  4,000  c.f.s.  and  the  minimum  flow  will  be  11  c.f.s 

Flow  through  the  outlet  structure  will  be  controlled  by  an  adjust¬ 
able  gate  in  the  structure.  fhe  elevation  of  the  normal  pool  will  be  619 
feet  m.s.l.,  and  the  top  of  the  weir  will  be  at  elevation  599  feet  m.s.l. 
Removal  stoplogs,  each  36  inches  in  heigtit,  will  permit  water  to  be  drawn 
from  lower  elevations,  if  necessary.  The  construction  of  the  top  of  the 
weir  at  elevation  599  feet  m.s.l.,  will  ensure  that  the  water  to  be  dis¬ 
charged  downstream  will  be  drawn  from  the  warm  epilimnionic  layer,  rather 
than  from  the  colder  hypolimnion,  as  is  sometime  the  case  in  other  reservoirs 

The  result  of  this  will  be  that  water  temperatures  downstream  from 
the  dam  will  be  quite  similar  to  those  of  the  undammed  river,  thus  main¬ 
taining,  the  integrity  of  the  downstream  fauna.  Dissolved  oxygen  in  the 
river  below  the  dam  should  also  be  sufficiently  high  to  support  the  down¬ 
stream  fauna.  In  addition  to  being  drawn  from  the  oxygen-rich  epilimnion, 
a  series  of  seven  baffle  piers  in  the  stilling  basin,  designed  to  reduce 
t be  velocity  of  the  outflowing  water,  will  create  an  area  of  turbulence 
and  increase  the  oxygen  content  of  the  water  at  that  point. 
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The  maintenance  of  a  minimum  and  maximum  flow  of  water  below  the 
dam  should  be  a  stabilizing  factor  on  the  fish  population  by  eliminating 
the  extreme  water  conditions  such  as  flooding  and  droughts  that  are  often 
destructive  to  the  fish  populations. 

Tailwaters  often  contain  quite  a  large  and  diverse  fish  population. 
The  stilling  basin  below  Canton  Reservoir,  Oklahoma,  has  a  fish  standing 
crop  of  5,590  pounds  per  acre  in  1969  compared  to  525  pounds  per  acre  in 
1969  in  the  reservoir  (Moser  and  hicks,  1970).  Game  fish  were  35.9  percent 
of  the  standing  crop  in  the  stilling  basin  below  Canton  Reservoir.  hall 
and  Latta  (1952)  reported  that  game  fishes  comprised  73.5  percent  of  the 
total  number  of  fishes  and  45.5  percent  of  the  total  weight  of  fishes  in 
the  stilling  basin  below  Wister  Dam,  Oklahoma.  Bacon,  e£  a_l.  ,  (1968) 
reported  that  centrarchids  increased  in  abundance  in  the  cold  tailwaters 
of  Bull  Shoals  Reservoir  since  impoundment.  They  also  reported  that  white 
bass  and  walleye  appeared  periodically  during  the  spawning  season. 

Tailwater  areas  are  often  the  site  of  the  most  intense  fishing 
pressure  associated  with  a  reservoir.  Fry  (1962)  reported  that  the  fishing 
pressure  on  the  tailwaters  of  Table  Rock,  Taneycomo,  and  Clearwater  Reser¬ 
voirs  was  7,  10,  and  16  times  greater  on  a  per  acre  basis  than  in  the  re¬ 
spective  reservoirs,  and  that  10  percent  of  all  fishing  trips  were  on  the 
tailwaters.  In  each  case  though,  the  catch  rate  was  lover  than  on  the 
reservoir.  In  many  reservoirs,  however,  the  catch  rate  in  the  tailwaters 
exceeds  that  of  the  impoundment  (Pfitzer,  1967). 

Fluctuation  of  the  water  levels  in  a  stream  because  of  flooding 
or  drought  often  affects  the  amount  of  fishing  pressure  on  the  stream. 

Wood  and  Whelan  (1962)  studied  the  Chattooga  River  in  Georgia,  a  stream  with 
a  relatively  steep  gradient  and  little  flood  plain,  as  part  of  a  study  on 
low  flow  regulation  as  a  means  of  improving  stream  fishing.  They  concluded 
that  high  water  stages  were  of  too  short  duration  to  be  of  much  value  in 
fish  production  and  that  flash  floods  sometimes  damage  the  habitat  by 
scouring  and  by  excessive  sand  and  gravel  deposition  in  deep  holes  and  shoal 
areas.  Excessively  low  stages,  in  turn,  reduce  the  acreage  of  productive 
waters  and  discoucage  use  by  fishermen.  The  study  revealed  that  present, 
as  well  as  potential  utilization,  is  curtailed  by  excessively  low  stages 
and  sometimes  by  excessively  high  stages  during  the  fishing  season. 

Fishery  benefits  from  low  flow  regulation  accrue  in  the  form  of  increased 
carrying  capacity  of  the  stream  habitat,  an  increase  in  percent  bv  weight 
of  game  fish  in  the  population,  and  an  increase  in  the  number  of  days  per 
year  that  the  stream  will  be  fishable. 

The  tailwaters  below  the  Union  Lake  are  expected  to  receive  heavy 
fishing  pressure.  Most  of  the  sport  fish  now  present  in  t lie  river  should 
be  present  in  the  tailwater.  As  the  fishing  pressure  increases  in  the 
tailwater  area  and  harvest  increases,  a  decrease  in  the  average  size  of 
harvestable  fish  may  occur.  The  effect  of  more  stable  water  levels  below 
the  dam  should  be  beneficial  to  fish  populations  in  that  area  and  should 
result  in  increased  fishing  opportunities. 
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4. 2. 1.5  Fish  Hatchery 

The  Missouri  Department  of  Conservation  lias  expressed  an  interest 
in  the  feasibility  of  constructing  a  fisli  hatchery  immediately  downstream 
of  the  dam.  If  constructed,  two  18-inch  diameter  steel-lined  conduits  with 
intakes  at  elevations  609  m.s.l.  and  58a  m.s.l.  would  be  provided  for  water 
supply  to  the  hatchery. 

4 . 2 . 1 . 6  Flood  Pool 

High  water  during  spawning  periods  is  expected  to  be  beneficial 
because  of  the  increase  in  shallow  water  area  used  for  spawning. 
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. .  .  2  !  MPAC'i  S  ON  tiliKr  S'Ri  Ai.  ORGA.'  SMS 

A.2.2. 1  The  'mpact  on  '  errest  rial  t'r. -anises  in.  t  :.e  Reservoir  Area 

a.  General :  i'he  project  vil)  >  .  e  an  i  fs”.e-.!  i  a  t  e  impact  on  plant 
anil  animal  populations  in  the  areas  e:  impoundment  .  Plants,  relat  i velv 
immobile  animals,  and  species  con  fined  h  ••  severe  habitat  requirement  s,  will 
he  killed.  Most  mobile  species  are  expected  to  leave  the  project  area, 
either  during  reservoir  clearing,  or  as  water  rises  daring  impoundment. 

1  hose  individuals  will  be  forced  to  compete  for  limited  or  presently  occu¬ 
pied  habitat  beyond  the  impounded  area.  etipcrarv  increases  in  some  ani¬ 
mal  populations,  as  a  result  of  immigrations,  are  expected,  hut  these 
increases  will  be  virtually  insignificant  within  a  few  seasons.  Some  dete¬ 
rioration  of  existing  habitat  may  occur  as  a  result  of  temporarv  over¬ 
stocking,  but  this  too  will  probably  be  insignificant  wiLhin  a  few  seasons. 

Filling  of  the  flood  pool,  especially  during  the  spring,  would  have 
an  adverse  effect  on  ground-nesting  and  burrow-nesting  wildlife  species 
that  would  be  using  the  flood  pool  area  for  breeding. 

The  inundated  area,  because  of  its  fertile,  alluvial  soils  and 
because  of  its  interspersion  of  forest  and  agriculture,  provides  highl" 
desirable  and  diverse  habitat  types.  ihese  areas  are  similar  in  produc¬ 
tivity  to  most  of  t he  undeveloped  or  semi -developed  1 1  oo-l  plains  in  the 
basin,  but  demonstrably  more  productive  than  most  upland!  areas  in  the  basin. 
The  present  terrestrial  environment  is  viewed  as  a  renewal le  resource,  and 
as  such,  has  the  ability  to  replenish  itself  indefinite!'..  due  significant 
impact  from  inundation  will  result  from  the  reduction  in  c.irr  ir.g  capacity 
for  the  whole  project  area,  since  the  bottomlands  are  the  ke"  area  for  the 
productivity  of  many  wildlife  species. 

b.  Vegetation:  Construction  of  this  project  will  result  in  both 
direct  and  indirect  impacts  on  vegetation  located  within  the  limits  of  the 
project  area  and  also  upon  that  of  the  surrounding  region.  direct  impacts 
can  be  rather  easily  ascertained  and  described,  while  indirect  impacts  are 
less  readily  defined  and  described. 

The  most  significant  direct  impact  will  be  that  which  will  result 
in  tiie  total  removal  of  vegetation  on  land  cleared  for  reservoir  construc¬ 
tion  and  inundated  bv  the  reservoir.  About  0,600  acres  will  be  affected  in 
this  manner,  of  which  about  of  percent  are  forested.  The  most  productive 
sites  on  the  project  will  be  permanent  1"  lost  from  production  and  changed 
into  aquatic  habitats. 

A  clearing  po  lie.  will  be  determined  in  coordination  wit  it  the 
appropriate  Federal  and.  state  agencies,  and  will  he  based  on  • .  eh  consid¬ 
er  it  ions  is  recreation,  ?  is1-  and  wi  Id  1  1  le  ,  'oat  in.;  sate.  ,  at-  1  n-'lic  health. 


Since  development  of  the  project  will  involve  fee-purcnase  of 
21,993  acres,  there  will  be  abort  15,393  acres  of  land  which  will  lie 
around  the  perimeter  cf  the  reservoir  at  normal  pool  level.  Some  of  this 
land  will  remain  undeveloped  for  the  immediate  future  while  a  portion  01  it 
will  be  developed.  The  vegetation  on  the  developed  areas  will  be  either 
removed  or  altered  to  some  degree.  Undeveloped  lands  will  be  retained  in 
their  present  plant  cover  or  will  be  improved  through  application  of 
management  practices. 

because  one  purpose  of  the  project  is  flood  control,  about  1,494 
acres  will  be  subject  to  inundation  about  every  two  years,  while  an  addi¬ 
tional  735  acres  will  be  subject  to  inundation  about  every  five  years. 

hese  periods  of  inundation  will  exert  some  influence  on  the  species  com¬ 
position  of  the  plant  communities.  The  effect  will  vary  with  the  length 
of  time  and  degree  of  inundation.  It  is  anticipated  that  there  will  be 
some  change  in  species  composition,  growth  rates,  and  quality  of  vegetation 
as  the  environmental  conditions  of  sites  peripheral  Co  the  reservoir  are 
changed.  These  sites  may  be  expected  to  support  mesic  plant  communities, 
or  at  least  a  higher  proportion  of  mesic  species. 

flooding  easements  will  be  acquired  on  about  1,892  acres  of  land 
which  lie  above  tiie  fee-owned  project  lands.  Because  of  the  type  of  use 
restrictions  imposed  on  these  lands,  the  land  use  is  not  expected  to  change 
significantly;  and  the  effects  of  the  project  on  the  vegetation  located  on 
these  lands  will  be  relatively  minor. 

The  most  difficult  impacts  on  vegetation  to  assess  are  those  which 
will  occur  indirectly  as  a  result  of  the  project  development.  These  impacts 
will  occur  on  private  lands  surrounding  the  project  as  a  result  of  changes 
ii  land  use  which  are  generated  by  the  existence  of  the  project.  ! t  is  also 
difficult  to  estimate  the  extent  to  which  changes  on  these  lands  can  be 
attributed  primarily  to  project  development,  since  it  is  very  probable  that, 
a  portion  of  these  changes  will  occur  even  without  development  of  the  proj¬ 
ect.  There  has  been  a  trend  toward  changed  land  use  in  the  project  area 
because  of  its  proximity  to  the  St.  Louis  metropolitan  area.  Some  indus¬ 
trialization  has  occurred;  local  communities  are  expanding  into  the  sur¬ 
rounding  rural  areas;  and  rural  acreage  is  being  developed  for  homesites. 
This  trend  may  be  expected  to  continue  and  to  increase  in  magnitude; 
however,  development  of  the  project  may  be  expected  to  accelerate  the  trend. 

Two  impacts  appear  most  likely.  I  he  first  will  be  a  reduction  in 
the  use  of  resources  as  the  new  owners  will  probably  desire  to  "preserve" 
their  lands  for  their  recreational  value.  This  desire  for  "preservation" 
may  result  in  the  withdrawal  of  some  acreage  of  forest  land  from  produc¬ 
tion  of  commercial  forest  products.  liowever,  if  these  new  owners  seek  pro¬ 
fessional  advice  in  the  management  of  their  lands,  the  opportunity  will  be 
presented  to  show  them  the  values  of  multiple-use  management,  which  would 
have  a  definite  valuable  effect.  The  other  impact,  the  opposite  of  "preser¬ 
vation",  is  expected  to  be  that  caused  by  land  development,  including  sub¬ 
divisions,  campgrounds,  and  various  tvpes  of  commercial  enterprises  which 
will  be  attracted  bv  the  lake.  The  impact  of  these  "developments"  on  the 
vegetation  mav  be  positive  or  negative,  depending  upon  zoning,  management, 
and  similar  influences.  However,  such  developments  have  historically 
greatl"  reduced  the  extent  of  natural  vegetation. 
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c.  Animals:  'I  he  reader  is  referred  to  paragraph  2.2.1,  s  !<<r 
i  further  discussion  of  animals  in  the  Moramec  basin. 

(1)  l  nvertehrates:  All  tempi  i  i  il  invert  el  r  ■ .  s  will  he  lost 

i rum  the  inundation  area.  This  will  include  those  species  character i si i c 
of  spring  and  cave  communities.  Changes  in  aquatic  invert  e  rat  e  m; pul  at  ions 
I  ms  been  discussed  in  paragraph  2.2.3. 3. 

(2)  Vertebrates: 

(a)  Amphibians :  this  group  of  animals  is  confined  to  moist  or 
aquatic  habitats  daring  at  least  part  of  their  life  cvcle.  All  o;  the 
species  that  occur  in  the  project  area  are  expected  to  continue  existence 
in  that  area,  except  for  the  hellbender  which  will  nrobahl  he  ext  i rp  f.  t d 
from  tiie  inundated  area.  Live  hellbenders  bring  from  -lb  to  i:>  coru.-.er- 
cial.lv  and  may  achieve  a  population  dens  it  v  of  up  to  one  per  h-10  square 
meters  of  river.  In  most  cases,  prime  liabit.it  for  these  species  includes 
moist  woodlands  near  standing  or  running  water.  After  impoundment ,  these 
species  will  generally  be  confined  t.o  the  lake  per  inker-  and  its  tribu¬ 
taries;  consequent  lv,  there  will  he  a  reduct  ion  in  a  bund  mce.  :uu  no;  in. 
diversity  (except  for  the  hellbender) .  tertain  species  are  expected  :o  in¬ 
crease  in  numbers  because  the  reservoir  shoreline  and  tee  increase  in  s: al¬ 
loc,  still  water  will  improve  taeir  ha;'i 'at .  hi s  includes  : he  central  newt  , 
'  .e  western  chorus  frog,  Lite  southern  leopard  frog,  t  c  :  ;:ll  ro  -.  t  ::e  -.reen 
f ro ■  ,  and  the  bronze  frog. 

f'b)  Kept  iles :  'twelve  species  ot  turtles  are  known  iron  i  :.e  basin, 
i  ’to  of  these  turtles  are  semi-aquat  ic  in  habitat ,  and  most  will  e.asil 
adapt  to  the  lake  habitat,  and  pro  ha  hi  *k  come  more  ihutv1  >:■'  1  n  :  e 
presently  are.  I  lie  alligator  snapping  turtle,  alt  hough  pro  -  mu  it;  t  he 
basin,  probably  does  not  occur  in  the  project  area  and,  consequent  1'  .  will 
not  be  affected.  wo  terrestrial  turtles,  t  ite  ornate  m2  t  ,e  three-toed 
box.  turtles,  will  be  eliminated  from  the  impounded  area,  hue  will  remain 
common  on  upland  areas  around  the  lake. 

All  of  the  species  of  lizards  known  from  the  basin  proaabl  •  occur 
in  the  area  of  inundation,  and  all  will  he  reduced  in  number  he  inundation. 
However,  all  species  will  remain  in  the  project  area. 

twenty-six  species  of  snakes  occur  in  the  project  area.  Approxi¬ 
mately  10  of  these  are  characteristic  of  drv  upland  habitats  and  should  not 
be  appreciably  affected  by  the  lake.  Six  species  are  charnel er i st  i e  of 
moist  woods  and  these  may  be  substantia  11  reduced  in  number,  but  will 
still  occur  around  the  lake.  Three  species  are  water  snakes  uid  are  ex¬ 
pected  to  increase  in  number  alter  impoundment. 

(c)  birds :  Approximately  2.3b  species  ol  birds  art;  known  from  t  he 
Meramec  Basin,  and  it  is  reasonable  to  assume  that  all  iuil  the  rarest  species 
utilize  some  portion  of  the  area  to  be  inundated.  O:  primary  signiticinet 
is  whether  or  not  the  inundated  area  provides  cutliciont  1\  important  habitat 
to  adversely  affect  bird  populations  in  the  remaining  (not  inundated')  area, 
fable  12  lists  hi  species  of  birds  tli.il  are  likelm  to  he  t  educed  in  .l'mit- 
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dance  a  s  .1  a  i  reel  result  of  loss  01  import  ,w  a  it::'  .  .Mi  .i:t  cm  :-m  .< 

he  winter  wren,  'weeds  in  t  bis  area.  As  'ica'  cd  in.  u  le  11  ipprcxl:  ate 

29  snecios  are  expect  od  to  be  bene  i  it  too  :r  the  habitat  proviJ.ee.  a  the  i  ah 
we  o'  these  species,  the  pied-billed  grebe  and  mallard .  are  uncommon 
'Tee-let*  •-  in.  -’Lssovri  ,  while  Lite  ot  !:er  21  species  are  ml  cram  s.  t  is  rec- 
o  -at  La  od  i  hat  t  he  reservoir  will  provide  little  breeding  raiit.at  for  t  .esc 
peciis  listed,  in  '  able  13  due  to  the  f  luc*.  uat  ing  nature  o :  :  he  like,  t  i.ere 
■■•ill  'e  limited  food  production. 


i  !l  Mammals :  Most  ot  the  33  species  of  mammals  that  occur  ?r.  t:  *• 
prelect  area  are  expected  to  be  affected  bv  the  impoundr.ten  f .  .he  most  si  - 
t.i'ioun:  impact  will  occur  to  those  species  which  prefer  moist  hot  tom lan  1 
such  as  the  shrews  and  species  primaril"  adapted  to  stream  environments 
such,  as  the  beaver  and  river  otter. 

+.2,2.2  inpact  on  terrestrial  Organisms  downstream  of  the  Kescrvoi 

a.  General:  he  project  will  provide  a  high  decree  of  prefect  »cn 

to  '  ,020  acres  of  bottomland  between  the  damsite  and  cite  mouth?  of  the 
hiOtirbeuse  River.  An  additional  21,920  acres  of  land  between  the  mouth  o: 
the  hour  bouse  and  the  Mississippi  Rivers  will  receive  partial  protection.. 


Much  of  the  land  along  the  hour bouse  River  below  the  damsite  is 
current 1\  in  forest,  low  intensity  agriculture,  high  intensify  agriculture, 
or  low  intensitv  residential  and  commercial  land  use.  'ntensified  land 
utilization  is  expected  with  the  advent  of  flood  control,  and  three  basic 
types  of  land  use  conversions  are  expected:  ill  low  intensitv  resident  in i 
and  commercial  to  nigher  intensity  residential  and  commercial ;  (2)  high 
intensitv.  agriculture  to  low  densif  residential  and  commercial;  ana  (  >i 
low  intensitv  agriculture  and  forest  to  high  intensitv  agriculture  and  low 
density  residential  and  commercial. 

Of  tdiese  conversions,  only  the  third  is  considered  to  have  signi¬ 
ficant  impact  on  plant  and  animal  communities,  and  tilts  impact  is  discussed 
below, 

h .  how  'density  Agriculture  and  forest  to  MOi  Intensitv  A-ricn  i- 
ture,  i.ow  intensity  Residential  or  commercial  Ifse:  In  the  conversion  o: 
interspersed  '‘arm  and  forest,  land  to  very  Intensively  farmed  areas,  or  are  i  - 
oi  residential  or  commercial  development,  most  ot  the  species  ci-aract eris¬ 
tics  of  the  fores!  -  hrushlaml  -  small  farmland  habitat  will  become  uncom¬ 
mon  ,  and  will  be  largely  replaced  bv  species  that  can  successful  1  compete 
in  open  or  semi-urban  situations,  such  as  raccoons,  opossurs,  rock  doves 
(pigeons),  mourning  doves,  crows,  common  night-hawks ,  barn  swallows, 
meadowl  arks,  st  url  i  .ig.s,  house  sparrows,  and  grackles.  t  is  notch,  t  hue 
these  species  i.i.r  also  be  less  abundant  than  previously  ,  but  the.  will  be 
relaLivel  more  abundant  t  !ian  other  species.  it  is  1  he  conversion  : ro- 
small  farm  to  intensive  agriculture  and  ot  her  more  intensive  land  uses  ?  h.i' 
will  have  the  great i st  impact  on  game  species.  White-tailed  deer,  got • en¬ 
tail  rabbit  ,  gra  and  tox  squirrels,  l urkev ,  woodcock,  and  aobwhite  wov  ! d 
all  suffer  substantial  reductions  in  popul.it  ion.  Kurhearcrs  such  is  ink, 
heave'*,  muskrat  ,  and  raccoon  will  also  be  less  common. 
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■*.2.2.3.  impact  on  terrestrial  Organisms  Elsewhere  in  the  basin 

'  isis  section  excludes  consideration  of  the  inundated  area  and  the 
i iood  plain  downstream  of  the  reservoir.  As  noted  in  paragraph  2.3.2,  the 
Meramec  Basin  will  continue  to  develop,  with  or  without  the  project; 
howe. or,  development  will  probably  lie  accentuated  by  the  project.  it  is 
impossible  to  make  a  quantitative  distinction  that  would  accurately 
demonst rat. e  differences  between  impacts  on  terrestrial  organisms  between 
development  s  with  and  without  the  project.  Consequent  lv ,  tiiis  discussion 
will  concentrate  on  Lhe  impact  of  development,  per  se ,  in  the  basin. 

further  development  in  the  unprotected  flood  plain  will  probably 
be  largely  confined  to  scattered  recreational  cottages  and  campgrounds, 
'from  a  terrestrial-biological  standpoint,  these  developments  have  a  limit e 
adverse  impact.  Some  habitat  is  lost  and  some  is  created  through  increase 
in  forest  openings.  Use  is  seasonal  and  generally  does  not  involve  large 
concentrations  of  people.  On  the  whole,  it  appears  that  development  in 
the  unprotected  flood  plain  will  not  be  sufficiently  intensive  to  seriousl 
affect  the  biological  resource. 

Upland  development  will  be  more  extensive.  Although  the  upland 
areas  arc  less  productive  biologically  than  the  bottomland  areas,  they  do 
pro'ide  important  and  often  undisturbed  habitat  for  many  species.  Sub¬ 
stantial  reductions  of  biological  resources  can  be  expected  in  areas  of 
intensive  residential,  commercial ,  or  industrial  development.  The  impact 
will  be  progressively  less  in  lower  use  areas.  Approximately  eight  percen 
of  the  Meramec  Basin  is  currently  urbaniEed  (Ryckman,  ot  al. ,  19T3).  As 
the  basin  develops,  increasing  amounts  of  semi-developed  and  undeveloped 
land  will  be  converted  to  urban  usages.  however,  it  is  reasonable  to 
sutne  that  the  basin  will,  for  the  foreseeable  future,  continue  to  con¬ 
tain  large  areas  of  undeveloped  lands. 
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THE  IMPACT  OF  THE  RESERVOIR  ON  GAME  SPECIES 


Th  i  *  soot  ion  is  confined  to  the  consideration  of  the  impacts  of 
inif'ilat  ion  on  name  species.  A  general  lis-  tssion  of  the  impact  of  the  pro  j 
eot  on  game  species  in  hot  torn] and  areas  downstream  of  the  dam  and  in  t he 
basin  is  included  in  paragraph  2.2.6. 

As  discussed  in  paragraph  2.2.6,  prime  habitat  for  most  vildliit? 
species  in  the  Meramec  Basin  includes  a  mixture  of  hardwood  fore  ;t  an  i 
cropland.  Although  many  of  the  game  species  known  from  t  no  b.s.-ia  :...c  in. 
fiuntii  throughout  the  area,  the  most  important  habitat  occurs  eft  tin  ;•  1  1  .■ 
soils  of  the  bottomland  area.  The  game  animals,  inn  -India.  :  1  •  it 

will  be  affected  by  the  project,  are  shown  in  Table  14.  A'.!  ,  .cE  >  ■ 

Lin  each  species  is  in  direct  relation  to  the  abun  :  ca  .  :  :  ■ , .  •  I 

area,  none  of  the  wildlife  species  listed  will  benefit 
It  should  be  noted  that  the  signil  Leant  loss  is  not  t  !o 

but  rather  the  loss  of  the  continued  product ivit  v  ■  - :  : a.  •  • 

Approx  ima  t  e  I  v  22,000  acres  of  !  nvl  !  it  i:  i  :  ■ 
ownership  will  be  more  read i 1 v  avail  able  i or  sub!: 
includes  t  he  lake  area  and  about  5, Sal)  acres  =  -  ■ 

uses  such  as  camping  and  picnicking.  PrivHolv-. 

Basin  is  currently  used  for  hunting.  Althouiji  >  .  i 
public,  the  limited  access  may  have  a  bene f i «  1  1 1  .  : 
hv  ite 1  ping  to  prevent  over-harvest ing.  Add  i  t  ion  i :  . 

of  laud  in  the  project  area  has  a  benefici.il 
prosiding  an  interspersion  of  habit.it  types  and 
food.  Mien  t  iu*  Union  Lake  is  in  operation,  a  - 
plan  will  be  implemented  by  the  Corps  of  Engl:,..  :  . 

wildlife  habit  it  in  the  uplands,  but  ii  cannot  !•■•.  .  ' 

of  the  more  product  ivo  tgr  ice.  1 1  ura  1  hot  t  or:  I  an. is  . 

A. ’. i.l  Impact  on  Game  Mammals 

a.  White-Tailed  Deer :  I  he  most  input"  ant  i  ■  :  ..-a  is  t  ••• 

project  area  will  be  the  loss  of  the  snail  agr  icu  1 1  a  r.  J  it  tr. 

currently  used  to  supplement  their  natural  tend  supply.  in  -add  i  1  ion,  the 
natural  food  supplies  that  occur  in  the  bottomlands  are  more  abundant  per 
unit  area  and  of  a  higher  nutritional  level  than  that  which  occurs  in  the 
up  lands . 


b.  Fox  and  Gray  Squirrels:  The  loss  of  the  bottomlands  with 
their  small  agricultural  units  will  greatly  reduce  fox  squirrel  populations 
in  the  project  area  since  they  make  extensive  use  of  farm  crops.  Gray 
squirrels  will  not  be  affected  as  much  as  fox  squirrels,  but  t hev  will 
a  l  so  be  reduced  since  the  bottomlands  have  the  majority  of  mature  to  over¬ 
mature  trees  that  provide  nesting  cavities  and  are  the  most  product  ive 
mast  bearing  trees. 
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Table  14  -  Came 

and  furbearers  in 

the  area  of  inundation. 

Species 

Estimated 

Current 
Populat  ion’'’ 

Species 

Estimated 

Current 

Population 

White-tai led 

Deer 

Moderate 

Striped  Skunk 

High 

Fox  Squirrel 

Moderate 

Spotted  Skunk 

Low 

Cray  Squirrel 

Moderate 

Badger 

Low 

Cottontail 

Rabbit 

Moderate 

Bobcat 

Low 

Mink 

Moderate 

Bobwhite  Quail 

High 

Beaver 

Moderate 

Mourning  Dove 

Moderate 

Muskrat 

High 

Wild  Turkey 

High 

Opossum 

High 

Woodcock 

High 

Raccoon 

High 

Common  Snipe 

Low 

Coyote 

Moderate 

Woodchuck 

High 

Gray  Fox 

Moderate 

Crow 

High 

Red  Fox 

Moderate 

Wood  Duck 

High 

Current  population  in  area  of  impoundment.  Estimates  are  based  on  assess¬ 
ment  of  present  habitat  and  on  comparisons  with  other  areas  of  Missouri. 

It  is  noted  that  population  size  is  generally  a  function  of  the  quantity  and 
quality  of  suitable  habitat. 

c.  Cottontail  Rabbit:  Inundation  of  the  bottomlands  will  limit 
rabbit  production  in  the  project  area.  In  addition  to  having  the  most  fer¬ 
tile  soils,  this  area,  with  its  scattered  agricultural  units,  provides  the 
variety  of  successional  stages  and  interspersion  of  habitat  types  that  are 
essential  for  maximum  rabbit  production. 

d.  Woodchuck  or  Groundhog:  Woodchucks  will  be  reduced  in  the 
project  area  due  to  the  elimination  of  the  bottomland  agricultural  areas 
that  create  open  space  that  support  the  growth  of  succulent  herbaceous 
materials  that  are  used  as  food  by  woodchucks. 
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'+.2.3.2  impacts  on  Furbearers 

a.  Mink :  1  he  mink  will  continue  to  occur  along  the  shores  of 

the  reservoir,  but  tiieir  numbers  in  the  project  area  will  be  reduced. 

b,  beaver :  Beaver  will  be  great lv  reduced  in  the  project  area 
by  the  inundation  of  the  bottomland  hardwoods  that  are  their  preferred 
food . 


e.  Muskrat  s :  Muskrats  will  also  be  great lv  reduced  in  the  proj¬ 
ect  area.  Fluctuations  in  the  lake  will  prevent  them  from  building  lodges 
and  the  rockv  soil  will  inhibit  the  digging  of  burrows  along  the  lake  shore, 
i heir  bottomland  food  sources  will  also  be  greatlv  reduced. 

d.  Opossum:  Opossum  populations  will  he  reduced  in  the  project 
area  due  to  the  inundation  of  cropland  and  the  manv  mature  trees  that 
provide  den  cavities. 

e.  Raccoon :  Raccoon  populations  will  also  he  reduced  in  the 
project  area  due  to  the  inundation  of  cropland  and  the  loss  of  mature 
trees  that  provide  preferred  den  cavities  and  food. 

f .  Covote,  Gray  Fox,  Red  Fox,  Striped  Skunk,  Spotted  Skunk, 

Bobcat,  and  Badger:  Populations  of  covote,  red  fox,  spotted  skunk,  and 
badger,  species  that  prefer  the  open  bottomland  areas,  will  he  reduced, 
although  these  species  will  remain  in  upland  areas  that  have  open  pasture 
lands.  Less  affected  will  be  the  gray  fox  and  bobcat,  as  they  prefer  ex¬ 
tensive  forests.  The  striped  skunk  utilizes  agricultural  crops  and  will  be 
reduced  by  the  elimination  of  the  croplands. 

U. 2. 3. 3  Impact  on  Came  Birds 

a.  liobwhite  Quail:  The  loss  of  the  farmlands  and  the  :;ii.x  of 
successional  stages  that  are  found  in  the  bottomland  will  reduce  bobwhite 
quail  populations  in  the  project  area,  although  poorer  quality  quail 
habitat  will  remain  in  the  uplands. 

b.  Mourning  Dove:  Inundation  of  the  agricultural  bottomlands 
that  provide  the  best  dove  habitat  in  the  project  area  will  greatly  reduce 
the  mourning  dove  population. 

c.  Wild  Turkey:  The  agricultural  bottomlands  provide  the  open 
areas  and  supplemental  food  that  are  necessary  for  prime  turkev  habitat. 
Consequently,  the  inundation  of  this  area  will  severely  limit  turkev  popu¬ 
lations  around  the  project. 

d.  Woodcock:  Inundation  of  the  moist,  alluvial  i lood  plain  which 
is  the  main  feeding  area  for  woodcock  will  greatlv  lower  the  woodcock  popu¬ 
lation  in  the  project  area. 
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e.  Common  Snipe:  This  species  is  not  presently  common  in  the 
project  area  and  occurs  only  as  a  migrant.  Although  the  snipe  may  utilize 
the  upper  reaches  oi  the  reservoir,  the  loss  ol  the  moist,  plowed  agricul¬ 
tural  lands  will  limit  this  species  in  the  project  area. 

f.  Hater  fowl :  The  only  common  breeding  species  oi  wateriowl ,  the 
wood  duck,  will  he  severely  reduced  in  numbers  in  the  project  area,  with 
the  change  iron)  stream-river  to  lake  environment.  The  reservoir  will 
attract  migrating  waterfowl  and  serve  as  a  resting  place;  however,  due  to 
the  steep  topography  of  the  area,  the  banks  will  be  steep  and  little  food 
will  be  provided  for  dabbling  ducks.  Resting  habitat  for  migrating  water- 
fowl  in  Missouri  is  currently  not  a  limiting  factor  for  waterfowl  production. 

g.  Crows :  Since  the  principal  food  of  crows  in  Missouri  is  corn, 
the  elimination  of  the  agricultural  bottomlands  where  corn  is  grown  will 
greatly  reduce  crows  in  the  project  area. 

A. 2.4  THE  IMPACT  OF  THE  RESERVOIR  ON  RARE  AND  ENDANGERED  SPECIES 

This  discussion  is  centered  upon  the  direct  impact  of  the  reser¬ 
voir  on  rare  and  endangered  species.  It  is  recognized  that  development  in 
the  flood  plain  downstream  of  the  lake  and  increased  development  around  the 
lake  may  have  an  adverse  impact  on  some  rare  or  endangered  species.  how¬ 
ever,  those  impacts  are  virtually  impossible  to  quantify  and  are  discussed 
verv  briefly.  Rare  and  endangered  species  in  the  basin  are  discussed  in 
paragraph  2.2.7. 

4. 2. 4.1  Plants 

a.  Brvophytes  and  Pteriodophvtes :  No  rare  or  endangered  brvo- 
phytes  or  pteriodophvtes  are  known  to  occur  in  the  project  area.  However, 
suitable  habitat  for  several  species  exists  in  that  area,  and  the  possibil¬ 
ity  of  occurrence  of  one  or  more  rare  species  must  be  acknowledged. 

b.  Spermatophy tes :  Sixty-three  species  of  rare  or  endangered 
spermatophvtes  occur  in  or  near  the  Meramec  Basin. 

Three  of  these  species  have  been  collected  in  Franklin 
County:  Mai ax is  uni  folia  f.  uni fo lia ,  Cailirhoe  tr iangulata ,  and  ' riostoum 
nnge  st  i  fol  ium  var.  eamesii.  Malnxis  uni  folia  f.  imi_fo_l  ia  is  found  in  wood¬ 
lands  and  valley  floors;  and  if  it  occurs  in  the  project  area,  would  he 
affected  bv  impoundment.  It  should  be  noted  that  these  are  uncommon  plants 
not  readily  recognized  by  many  collectors;  and  the  project  area  has  not 
been  intensively  collected.  Thus,  the  possibility  that  other  rare  species 
occur  in  the  lake  area  is  recognized. 

4. 2. 4. 2  Animals 

a.  Invertebrates: 


(I)  Arthropod s :  Potentially  impacted  rare  arthropods  include 
Tinqupa  pallida,  a  milliped;  llvdrospyche  p i a t r i x ,  a  caddisflv;  Pvnastes 
t ityus ,  a  beetle;  and  Cit  heron  in  rega 1 i s ,  a  moth.  It  is  unlikely  that  an- 
individuals  of  these  species  that  occur  in  the  project  area  would  survive 
impoundment.  It  is  noted  that  none  o!  these  species  is  endemic  to  the 
Meramec  Basin. 
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(2)  Mussels:  Several  rare  mussels  have  been  collected  in  the 
section  of  the  Bourbeuse  River  that  will  be  impounded.  These  include 
Cumber  land  ia  monodonta  ,  Dysnomia  t  riquet  ra  ,  1-11  i  p  t  i  o  crass  i  dens  ,  l.ept  ode  a 
leptodon,  Pl_ethobasus  cvph vus ,  Arc i dens  con f ragosus  ,  an.!  Lamps  il  is  brevicula . 
All.  of  these  mussels  will  be  eliminated  t'roiv  the  lake  area.  the  quality  of 
t he  water  released  from  the  reservoir  should  assure  that  the  mussel  launa 
downstream  of  the  reservoir  will  not  be  adversely  affected;  nor  should  mus¬ 
sel  species  upstream  from  the  reservoir  he  adversely  affected.  lie  reser¬ 
voir  should  not  result  in  the  extirpation  of  am  rare  or  endangered  species 
of  mussel  from  the  Meramec  Basin.  It  is  recognized ,  however,  that  the 
reservoir  will  be  a  barrier  between  mussel  populations  upstream  and  down¬ 
stream.  In  the  event  that  one  of  these  populations  was  eliminated,  the 
reservoir  would  prevent  recolonization  l>v  the  remaining  population.  'I  his 
v;ould  nose  a  greater  problem  to  the  upstream  populat  ion  because  t  i.e  down- 
sfr  am  population  could  be  repopulated  by  mussel  colonies  in  the  .Vramec 
or  Big  Rivers. 

b .  Vert  eh  rates: 

(1)  Fish:  One  fish  considered  endangered  in  Missouri,  the  pallid 
shiner,  lias  been  reported  from  the  Bourbeuse  River.  'his  species  ;:nv  he 
extirpated  from  the  area,  since  all  records  are  prior  to  l‘bV>.  iowever, 
if  t he  pallid  shiner  exists  in  the  Bourbeuse  River,  it  will  be  eliminated 
or  severely  reduced  in  the  impounded  area. 

<  2)  Amphibians :  three  rare  amphibians  occur  in  the  "vramec 
Basin.  One  of  these,  the  wood  frog,  has  been  reported  i rom  the  project 
area.  '  he  destruction  of  the  wood  frog  habitat  bv  the  lake  is  probable, 
i he  reduction  of  habitat  for  any  rare  species  is  of  concern;  however,  the 
basin  represents  the  periphery  of  a  rather  large  range  for  this  species, 
and  the  project  cannot  be  considered  highly  detrimental  t  o  t  he  survival  of 
the  species. 

13)  Rept iles:  two  reptiles,  ihe  scarlet  snake  and  the  alligator 
snapping  turtle,  considered  rare  in  Missouri,  are  known  from  the  basin. 

Both  species  are  considered  ver\  uncommon  or  absent  from  the  project  area, 
and  thus  the  project  is  not  expected  to  exert  a  significant  influence  on 
state  wide  populations.  Rationally,  both  species  have  large  ranges  and  the 
project  will  not:  have  measurable  impact  on  their  total  populations. 

i-i)  Bi  rd  s :  '<  went  e- six  species-  or  sub-species  oi  finis  which 

occur  in  the  basin  are  considered  rare,  endangered,  or  oi  undetermined  status 
in  Missouri.  Oi  those  species,  only  twelve  winter  or  Breed  in  1  :.e  Basin, 
ihe  remainder  are  considered  accidental  or  migrant  visitors.  .  mse  species 
which  winter  or  breed  in  the  basin  arc  listed  below: 


Sharp-shinned  Hawk 

Coopers  ilawk 

Red -shouldered  Hawk 

Marsh  Hawk 

Northern  Bald  l-.agle 

King  Rail 

Bachma  n  1  s  Sp;?rrow 


Common  i  a  1  ! i uu  I  e 
Beast  lern 
Black-bi 1 1 ed  Cuckoo 
Barn  (VI 
hong-eared  <Vl 
Saw-whet  ivi 
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Losses  of  significant  iiabitat  due  to  inundation  may  be  expected  for  the 
red-shouldered  hawk.  This  species  is  under  consideration  for  inclusion  in 
the  V .  S.  Fish  and  Wildlife  list  of  rare  and  endangered  species.  Although 
this  project,  per  se ,  will  not  significantly  affect  the  state  or  national 
abundance  of  this  species,  it  represents  a  further  encroachment  on  alreadv 
limited  Iiabitat  for  this  rare  animal. 

The  wintering  habitat  of  one  rare  biru,  the  northern  bald  eagle, 
will  be  improved  by  the  project,  but  it  is  recognized  that  wintering  habi¬ 
tat  is  not  the  limiting  factor  for  this  species. 

(5)  Mamma  1 s :  Twelve  species  of  mammals  considered  rare  and  endan¬ 
gered  in  Missouri  are  found,  or  may  be  found,  in  the  basin.  ihese  are 
listed  below: 

■ndiana  Bat  Long- tailed  Weasel 

Small-footed  Mvotis  Spotted  Skunk 

Gray  Bat  River  Otter 

Keens  Bat  Red  Wolf 

Fa stern  Big-eared  Bat  Mountain  Lion 

Black  Bear  Meadow  lumping  Mouse 

iwo  of  these  species,  the  Indiana  bat  and  the  red  wolf,  are  considered 
endangered  nationally.  The  red  wolf,  mountain  lion,  and  black  bear,  are 
too  uncommon  to  assess  the  impacts  of  impoundment  on  those  species.  if 
they  do  become  established  in  the  basin,  future  development  will  undoubtedlv 
threaten  their  existence.  The  five  bats  are  all  cave  dwelling  species  and 
all  may  be  adversely  affected  by  the  flooding  of  caves. 

4.2.5  Till:  IMPACT  OF  THE  RESERVOIR  ON  CAVE  COMMUNITIES 

Refer  to  paragraph  2,2.4  for  a  discussion  of  cave  communities. 
Relatively  few  caves  have  been  found  in  the  project  area.  No  rare  or  endan¬ 
gered  species  have  been  reported  from  caves  in  the  project  area.  Those  that 
may  occur  are  listed  in  Table  15.  The  cave  communities  that  exist  in  the 
inundated  area  will  be  destroyed.  Troglobites,  the  true  cave  animals,  are 
extremely  specialized  and  dependent  upon  a  very  stable  environment;  and 
many  will  be  unable  to  stand  even  periodic  inundation. 
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Table  15  -  Rare  and  endangered  animal  species  that  may  occur  in  caves  in 

the  I'nion  Lake  project  area  (scientific  names  art  given  when  no 
common  name  is  used) 

! nvertebrates 


iil  1  ipeds 

-Scoterpes  dent ropus 
-Tingupa  pallida 
T.osteract  is  interminata 


'.'ertobrat  es 


Amphibians 
Grotto  salamander 
M amma 1 s 
'■Indiana  bat 

Small- footed  myotis  or  least  bat 
*Crav  bat 
teens  bat 

Testern  big-eared  bat 

ndicutes  species  has  been  reported  from  caws  in  franklin  'cunt'  . 

It  is  recognized  that  invertebrate  species,  some  perhaps  as  yet 
unknown  to  science,  may  occur  in  the  caves  that  will  be  inundated  by  Union 
Lake.  :his  is  true  because  of  the  endemic  nature  of  trog  Ionites ,  w'.iose 
populations  in  a  specific  cave  have  been  genet  icall-  isolated,  i  or  suffi¬ 
cient  time  to  form  new  species,  and  because  few  caves  have  been  rirorousl- 
examined  by  qualified  biologists.  it  is  noted  that  because  vc r  few  suit¬ 
able  caves  exist  in  the  I'nion  l.ake  area,  the  likelihood  of  t  uis  occurrence 
is  reduced. 

Another  impact  on  cave  life  would  be  caused  i  lit  increased  number 
of  people  visiting  the  Union  Lake  area  and  the  resulting  development.  Laves 
located  on  government -owned  land  will  be  protected  and  access  to  these  caves 
will  be  limited  to  people  with  genuine  interest,  such  as  scientists  and 
organized  spelunkers.  this  will  be  necessary  to  protect  both  t  lie  cave  fauna 
and  the  general  public. 

\.2.h  '  MPACT  OF  Till:  R1.SERV01  R  OM  SPRlflf,  COMMIX  !  I  1  ‘  S 

■he  characteristic  community  of  any  spring  that  is  inundated  will 
be  destroyed.  Since  most  of  the  plant:  and  animal  species  !  hat  ire  charac¬ 
teristic  of  springs  occur  there  because  of  the  constant  and  tempera¬ 

ture,  they  will  probably  not  occur  in  the  I'nion  Lake.  One  species  of 
caddisf'ly,  Hydropsyche  piatrix,  is  considered  rare  in  dis'.'vri  and  •  i.v.  be 
affected.  Refer  to  paragraph  2.2.2  for  n  discussion  ot  spring  communities 
in  the  Meramec  Basin. 
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4.2.7 


THE  IMPACT  ON  I’NDESCRl  BED  (NEW)  SPECIES 


!t  is  possible  that  an  undescribed  species,  that  i 
previously  unknown  to  science,  exists  in  the  project  area, 
very  unlikelv  that  anv  such  species  occurs  only  in  the  pro : 


_s,  a  species 
However,  it  is 
iect  area. 


a;  !  r.ic-  t\  1 '  >■  r  -> .  ■  ■■  .  .  •  v  .  .  o:  «  t  \  i  . 

;  sum-  i  .  ‘  !  1  .  !  ;i  i  i  i  i  :  :  .  .  •  .  . 

prior  tO"?1*  "  or.  1  ;-i  U  .  •  i  '  iv  i  :  ■  . ■  :  p :  • «  '  ;  '  i  . :  ■  i  :  •  : >  i  •  '  <  r  • 

•  ’  •  po  pi  1 1  •  • !  ion  cu.m  •  i:  n  t  :  e  i  r  ;• .  !  .  •  m  : 1  ■  .  -■  <  •  •  '  i  i  - 

Vi  l'i  in.  >n  c  !  s i  s  i  c  s  to  '  i  i  pli'  ,  - :  i  i  :  i  i  : ■ :  ,  •: ;  r,  •  ■ . : !  .  !  > 

•  '  ’I!'  OOf  MeC  I  LOTI  iU'W'IHM  a  i  cW  .t  :  .  -  i  ■  • : ;  .  I  ■!  1  .  .h  .  V  .  t  :  !'C 

conduct  o'  on  i  hree  "isso'uri  r.  o wi  r?;  pro  i  Vs  :.it  :  mr'  ini-r.'  •  '  i -■ 

discussion.  n  Missouri  ,  lake  count  it  s  i  i  teen :  to  vakc  1  «  z.-rks  and 

idle  Mock  -  Make  nu-  eo"o  nave  s  .own  r<  !  t  a.  r/  s»  -  in  p»  •  r  1  > '  :.•••  s  <.•<■>•"- 

pared  to  ad  iaeent  non-  1  akt  r>--.  ions;  v.  ..  i'o.i  ■■ .  e  ••  e  ’>  «-rr«  <  •:«>•  -  i  on .  i  d 

slight  downward  t  rends  in  peptil.u  ion  o  »  1  t  r>'  ••  '  i  .  i  '<  'l.  a  n  t 

present  t  >t  leave  uncertain  the  out  co-  \  o  •  pure  la;  ion.  .  i\  v!  o  o  tain  coitn- 

t  i  e  s  ,  t  !  toUf.ii  it  is  of  some  si  •  n  i  \  ic  mot  to  me  at  i  on  '  t  point  1  at  i  o  n  in¬ 
creases  are  more  1  ike  1  v  in  old*  r ,  non  \  el*  ;h  ’  nr.  «  .  •  i  o'  na  mar 

population  centers. 

-'*.3.1.3  Soc  io-liconor.iic 

dhanges  in  income  are  another  reie"  itr  varia  le  to  in  »-st  i  ..at  »•  in 
assessing  impacts.  .Mann  ot  the  principles  oi  re  ionai  i-om  i  :  i  cat  e  t  hat 
the  nuil;  iplier  effect  interact  inti  wit  h  'at  natural  resour.  *  •••  oi  :  :.i  area 
produces  greater  economic  growl  a  and  di  *•  lopi-ent  .  on«<  •  a:  t  :  .  « 

genera  i  wealth  of  the  area  is  elevated,  sdoviiv.  in  t  he  in  ■  .  :  :  a  r  c.ipi  t 

income  and  median  family  income.  :  hi  s  principle  should  ad  i  r  <.  :  <>r  lu¬ 
cre  it  ion  projects.  Again,  hist  orica  I  uvidmiu  is  fixed.  ■  «•  .a  is 

not  sut  t  iciently  developed  to  make  a  com  lusion.  Mu  lie-  ;  mi  ipi'a 

income  gains,  a  comprehensive  inde:-;  o!  increase  in  o  .  a  >•  .  ‘  !  \a  1 1  ,,  in 

Arkansas  and  Oklahoma,  revealed  that  1  aki  count  i  es ,  in  con!  ;  i  to  ne  >  r  h  v 

'For  the  remainder  of  this  discussion  t  he  term  lake  conn'  re  i  <  s  •-  to  a 
count"  adjacent  to  a  reservoir.  'on-l.ike  count  ics  are  oouni  i  id  latent  to 
lake  counties,  hut  no!  act  null  I -order  in.*  a  reservoir. 


non-lake  counties,  produced  greater  increases  in  per  capita  income  (Outdoor 
Kt creation  Resource  Review  Commission,  19b  2) .  However,  other  research 
contradicts  these  findings.  Statistical  evedence  shows  that  little  or  no 
significant  differences  are  realized  in  median  family  income,  but  that  onl 
creator  stratification  occurs  resulting  in  a  dichotomy  of  both  more  poor 
and  more  wealthy  that  might  be  caused  bv  the  attraction  of  both  lower  and 
higher  income  groups  to  lake- tvpe  recreation  areas  (Campbell,  19  2). 

Retail  trade  is  another  element  of  importance  in  evaluating  the 
viability  of  the  recreation  industry.  In  nearly  all  cases,  retail  trade- 
increased  more  rapidly  in  project  counties  (Outdoor  Recreation  Resources 
Review  Commission,  19b2).  Ihis  phenomenon  also  prevailed  in  more  recent 
research.  'lie  increase  is  probably  the  consequence  of  increased  visitation 
from  recreation  enthusiasts  and  lias  been  experienced  in  both.  Oklahoma  and 
lissouri  project  areas.  A  conclusion  can  be  drawn  that  counties  with  re¬ 
creation  reservoirs  do  far  better  in  terms  of  retail  sales  as  compared.  Lo 
non-project  counties. 

Lake  projects  also  seem  to  alter  che  age  structure  and  composition 
of  a  community .  i here  is  less  empirical  evidence  to  fully  evaluate  this 
proposition,  but  two  of  three  project  counties  ror  which  information  was 
available  experienced  notable  increases  in  all  age  groups  (these  areas 
were  previously  discussed),  but  the  economic  value  of  this  point  is  in  the 
increase  of  the  65-and-over  age  grotip,  which  increased  proportionately 
more  than  non-lake  counties  (Campbell,  1912).  Generally,  this  age  bracket 
is  associated  with  lox^er  income  levels  and  may  reduce  the  median  family 
income  of  the  area.  This  may  explain  the  earlier  contradiction  of  impacts 
on  income.  Yet,  due  to  lack  of  sufficient  comparative  data,  these  results 
should  be  viewed  with  caution. 

Changes  in  occupational  mix,  employment,  and  educational  status 
are  also  important  variables  in  weighing  the  impacts  of  reservoirs.  in  for¬ 
tunately,  data  on  these  factors  are  sparse,  making  a  firm  conclusion  dif¬ 
ficult  to  defend.  Some  information  is  available  and  will  be  discussed  in 
summary  form,  though  the  reader  should  remember  that  the  results  are  subject 
to  further  investigation.  The  conslusions  are: 

a.  The  evidence  provided  bv  recent  research  indicates  that  t  lie 
existence  of  a  lake  does  not  directly  effect  the  educational  status  of  a 
county  (Campbell,  19(2).  that  is,  project  areas,  as  compared  to  non-project 
areas,  showed  no  significant  differentiation  in  education  status  over  time. 

b.  The  occupational  mix  of  lake  areas  as  opposed  to  adjacent 
areas  did  not  change  significantly  in  most  cases,  but  a  noteworthy  increase 
in  clerical,  service  worker,  and  labor  categories  occurred  in  the  project 
counties  (Campbell,  19  2).  These  are  generally  local  income  occupation 
groups. 
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e.  Next ,  employment  data  is  mixed  as  to  t  he  irpart  of  a  reservoir 
So.'ie  lake  counties  have  shown  few  added  employment  opportunities  (Campbell , 
19  2).  Ot  her  lake  counties,  however ,  show  di  stinct  impacts  oi  hi. h  er  wage 
rates  for  t  hose  employed  (Outdoor  Recreation  Resource  Review  Commission, 
19”2) . 

d.  Finally ,  the  local  government  tax  and  re  enut  structure  appear 
to  benefit  from  lake  projects.  1 1  is  recognized  Li. at  the  initial  impact  of 
lake  projects  mav  involve  initial  increases  in  pu  lie  costs,  hut  historical 
da: a  indicate  that  this  transition  cost  is  more  than  recovered  in  t  ne  Ion/ 
run.  t  is  possible  that  benefits  will  be  exceeded  !v  costs,  nut  the 
preponderence  of  evidence  points  in  the  opposite  direction.  he  r.t  h-rit  • 
of  recreation  regions  have  benefit  ted  in  the  long  run  in  terms  nf  local 
.o merriment  revenue  ns  compared  to  without  the  recreation  pro  tec'  counties 


1  Outdoor  Recreation  Resource  Review  Commission.  19a 2 ;  Campbell .  1°"2; 
batman,  l ‘Hoi .  (nitailly ,  there  is  a  readjustment  period  causinv  short  - 
term.  flucutat  ions  in  general  economic  and  government  a !  ..otivit  .  ::  this 

o  .ercore  in  a  relatively  short  period..  ahles  In  and  1  i !  lust  rate  these 
cons  lus ions . 

aving  examined  the  already  exist  ing  informat  ion ,  : . e  v pacts 
predicted  for  hnion  Lake  are  somewhat  easier  to  imfr- '  .a  .  s  we  1 1  ■/  tc 
nut  tort:;. 


able  1  >  -  Change  in  local  government  income  and  d<  uf  1  •!: 
adjoining  counties  ( 19,'2-19’1 ~ )  . 

Cent  ra  1  i. :  i  /a  1 


Ke  \  omit  s : 

.  a.  1* :n ?f  ■  ?  : 

(vnen  I 

Countv 

oluL 

I.Ov.\ll  -ouivl  s 

■eiu 

Lake  of  the  Ozarks  Counties 

.  i . 

'9 . 

b  2  .  ' ) 

Adjoining  Counties 

4  9.  1 

3b.  u 

ISO  s 

4.  ■  1  .  . 

Pomme  de  erre  Counties 

3  .2 

^  o 

1  .4 . 3 

Adjoining  Counties 

40.  > 

32.2 

1  34.0 

able  Rock-Lake  Tanevcomo  Counties 

4  3.3 

4.".  1 

-  3  .  •  ■ 

Adjoining  Counties 

4  2 .  4 

.  "i 

49.  1 

Source:  Campbell,  19 '2. 

4. 3. 1.9  Demography  and  Social  t'harac!  eri  s’  ics 

With  the  hnion  Lake  project,  population  growth  or  innkliu  ; omn: 
will  probably  be  somewhat  greater,  but  not  suhstanl 'all  II : : ereiu  than 
without  the  project.  ; his  lack  of  impact  on  t  he  count  1 1  el  is  hue  to  the 
independent  (actor  oi  regional  populat  ion  r.rowtli  and  de  .  rl.  p  vm  or i einat  in 
from  the  greater  St.  Louis  area  (St  .  Louis  tit  ,  t.  Louis  ou;r.  .  and 
Si..  Charles  Count-).  Frank  1  in  t'omv  lies  in  the  path  o  ■  ■■-■par-  i.  tr 
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>:uil  cabins  nr.  '  recreaL  io:'.  u  i  !  •  ■  i .  :  will  be  sunpl  nil  e 
i  c : ;c  lake  area,  ilcveloir.t  a  ■.  a.  . ; '  i on.  beetles  and  rec:'< 
increase.  .  :  1  i s  part  of  t  ;e  ,  thou.:::  rural ,  has 

jpalation.  'ail  has  experience..:  a  v  .  access  :  rl  a i  tempt  s 
•ecen.t  '.ears.  On  Lais  sub-count  cr  like  area  scale,  a 
.se  in  pope  Lai  ion  cue  e  :  .»•  pro  ie.:  will  .a.  not ict able 
m  the  ci'tim  "  level  will  :>r:  cue  to  '.  bouis  e:-:na  nsi  on. . 
it  Lor.  increase  as  >.  direct  result  ot  t  he  protect  si;.';;  j  ' 
•an:'  er  e:  ret  ife.!  poop  It  .  ;  ::e  project  shoe  1-.:  not  ire. 

!  tan  level  of  eeucai  ion  •  or  ti:e  nroiect  area,  nor  media: 
..■'...ever,  an  inilu::  of  ret  ire:!  people  r.av  lower  be 


•imilar  '  o  t  be  effect,  on  demo rap'- r  ,  the  i'nion  Lake  pro.iec:  pro 
■.'.I!  bare  onl'  a  slight  effect  on  1  be  econo:  r  •  f  fbe  county,  art  or.  t 
■  •b'-conr.'  scale,  '.be  .  a  ior  impact  will  be  in  'be  recreation  industr---  an, 
..  ipport ive  commercial  enterprises.  Researchers  have  found  : bat  recreat ic 
i  i  sel  ;  rare  In  provides  an  adequate  base  for  a  viable  economy .  but  cl:; 
provide  valuable  .additional  bene  fits  to  the  local  eeononr  .  A  local  ecor.c 
.an  reap  bene fits  of  a  recreation-oriented  indust rv  (Pathan,  19  •')  when  i 
pro  ides  supplement  n.l  income  to  local  residents;  provides  investment 
incentives  and  raises  the  value  of  surrounding  property;  augments  husitut 
'or  small  business  est  abl  ishraents,  hotels,  restaurants ,  retail  t  ratio .  e  t ; 
increases  ' he  local  tax  base  of  the  community  ,  tints  providing  funds  tor 
athiitional  municipal  a.nd  social  facilities;  is  within  eas-  reach  ct  a  !  a? 

1 1  ropo  I  i  an  are  t,  and  vacat  ion  or  second  homes  are  const  rue  ted  for  1  i  v  i : 
or  recreat ion  purposes;  and  icnerates  add i tonal  income  and  funds  to  ; he 
from  mo  ne  sperm  i  -  hi  pro  5  vet  area  b .  people  from,  out  si  die  the  re  ior 
( m.u Lr.ipl  i  er  e  *  fee :  . 


.•  ippcrt  i 
>  its  el 

nro  i.d  e 


increases 


■'ninkl  in  Comm  •  is  close  to  the  St  .  Louis  metropolitan  are 
has  Lite  anili.t  'o  :rav.  --j  si  tors  due  to  an  attractive  er  !  iviv  w  . 

volume  o;  visitors  car.  increase  commercial  development  an:  i:r.  e.=  t  •  i 

t  unities  in  the  count  .  Also,  a.  row  lb  of  the  remainder  ot  ran!:::, 
is  stimulate'!  b  the  number  and  the  diverseness  of  opport  unit  i  e" 

!  ion  I'acilit  provides.  t  is  estimated  that  project  comp  lot  ion  v.m 
in  approx  f'-  del-  i  8  ,  nno  -isitor  da  s  annual  lv  ,  and  provide  i  <  n 

recreat  ic  a.  1  facilities  and  a  good  warm  water  fi  slier1. 


he  a mu  ml  of  income  received  from  outside  the  count  < 
the  volume  ml  purchases  made  b-  customers  and  i si  tors.  e  om 
people  spend  becomes  income  lor  local  residents,  who  in  tun:,  apt 
part  of  their  new  income  local]-  ,  thus  providin'.'  income  ior  o'  •  c- 
people.  !i  me  a  mre  <  ■  I  ‘be  total  impact  of  such  a  mvci  is 


i  i  :e.'l  a;  re 


multiplier  effect.  The  multiplier  for  Franklin  County  lias  been  estimated 
at  2.00  (Nathan,  1966) .  Thus,  each  dollar  spent  by  visitors  creates, 
through  a  cycle  of  respending,  two  (2.00)  dollars  of  income  within  Franklin 
County.  Demonstrating  the  impact  of  the  multiplier  effect,  of  the  total 
1,770,000  visitor  days  projected,  approximately  1,395,211  of  these  will  be 
by  non-county  residents.  Visitor  expenditure  at  a  facility  of  this  type  is 
about  $3.60  per  visitor  day.  Thus,  about  >5,022,800  will  be  spent  in  the 
county  by  visitors.  This  initial  amount  generates  a  total  income  of 
510,045,600  via  the  multiplier  effect,  and  can  be  viewed  as  employment 
generating  with  the  rate  of  growth  depending  on  existing  conditions. 

In  assessing  impact  on  employment,  the  labor  supply  and  the  recrea¬ 
tion  industry  must  be  examined.  There  are  a  number  of  peculiar  aspects  of 
the  recreation  industry  that  are  of  particular  importance  and  not  all  arc 
beneficial.  Ordinarily,  job  shifting  is  associated  with  wage  rates  and 
skills.  Over  an  extended  period  of  time  labor  supply  and  demand  tend 
toward  balance  depending  upon  the  mobility  of  workers.  The  unemployed  in 
rural  areas  are  largely  unskilled  and  less  mobile.  Thus,  by  increasing  the 
demand  for  such  labor,  Union  Lake  may  bring  work  to  the  currently  unemployed 
work  force  in  Franklin  County. 

While  recreation  may  bring  work  to  an  area,  the  demand  for  the 
service  can  be  unstable.  This  instability  is  due  to  the  fact  that  as  a 
consumptive  item,  recreation  is  regarded  as  somewhat  of  a  luxury,  subject 
to  the  fluctuations  of  general  economic  activity.  Therefore,  during 
economic  recessions,  recreational  activities  are  deleted  from  personal 
budget  expenditures.  A  second  important  factor  is  that  recreation  is  sea¬ 
sonal  in  nature,  causing  seasonal  employment  and  unemployment.  This  sea¬ 
sonality  is  another  source  of  instability  for  the  local  economy,  thouth  it 
may  be  anticipated.  Finally,  because  wage  rates  are  relatively  low,  as 
compared  to  manufacturing  or  even  retail  trade,  employment  in  recreation  is 
regarded  as  being  unfavorable.  However,  it  should  be  noted  that  the  recrea¬ 
tion  industry  is  expected  to  constitute  onl"  a  small  component  of  the  local 
economy.  Thus,  other  activities  in  the  economic  structure  should  not  be 
adversely  affected  by  recreation's  low  wage  rates. 

Finally,  the  lake  project  may  stimulate  industrial  activity  through 
two  facets.  First,  Union  Lake  will  provide  a  constant  supply  and  substantial 
reserve  of  good  quality  water  to  the  southwest  corner  of  Franklin  County, 
an  area  presently  somewhat  removed  from  such  advantages.  Second,  the  lake 
will  provide  a  recreation  amenity,  something  which  is  potentially  attractive 
to  an  industrialist.  These  factors  will  compliment  an  existing  good  road 
and  rail  network,  as  well  as  favorable  climate,  already  existing  amenities, 
and  large  tracts  of  open,  nearly  level  land.  Should  such  a  location  take 
place,  socio-economic  measures  such  as  median  family  income,  employment  and 
occupation  mixes,  and  even  education  level  would  come  in  closer  proximity 
to  those  for  St.  Louis  County. 
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Impact  of  reservoirs  on  county  revenues 
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4.3. 1.0  Land  Use 


With  I'nion  Lake,  economic  expansion  and  population  ,.rowth  will 
probably  be  somewhat  greater,  but  net  subst ant  in  1 1  ■.  different  than  would 
occur  without  the  project.  As  a  result  of  t  :ese  crowths  and  additional 
flood  protection,  changes  in  land  use  patterns  can  tie  expected.  With 
1 nion  Lake,  8,574  acres  of  cropland  and  Id,  33  acres  of  brush  and  timber 
will  be  converted  from  private  to  public  ownership  primarilv  for  recrea¬ 
tional  use.  The  project  will  provide  a  high  level  of  protection  for  ,020 
acres  on  the  liourbeuse  River  flood  plain  above  the  mouth  of  the  bourbeuse 
River  and  partial  protection  for  21,920  acres  in  the  lower  heramec  Valle.-. 
Under  current  conditions,  agricultural  and  urban  land  use  activities  are 
frequently  hindered  by  major  flooding  problems  which  occur  on  the  average 
about  once  every  six  years. 

Changes  in  all  land  use  patterns  can  be  anticipated  with  the  in¬ 
stallation  of  Union  Lake.  ibis  is  part icttlarlv  true  for  the  land  in 
Franklin  and  St.  Louis  Counties  below  the  dam.  fhe  greater  flood  protec¬ 
tion  afforded  to  this  land,  most  of  which  is  present lv  in  farm  use,  will 
reduce  crop  damage  as  well  as  encourage  increases  in  residential  housing 
construction  in  areas  previously  subject  to  inundation.  this  does  not 
necessarily-  mean  that  such  development  will  occur,  but  rathe1'  that  it  will 
become  more  feasible.  Finally,  an'-  increase  in  housing  or  other  develop¬ 
ment,  or  farm  land,  will  reduce  the  amount  of  vacant,  wooded,  or  iarm 
land.  Also,  development  on  existing  residential  land  may  intensif-. 

Commercial  and  industrial  land  developments  are  more  restricted 
in  their  patterns  of  location,  yet  both  seek  inexpensive  land,  in  this 
case  land  once  threatened  by  inundation.  Commercial  activities  seek 
exposure  and  accessibility  to  the  populace.  Induslrv  puts  location  empha¬ 
sis  on  such  factors  as  road  and  rail  accessibilit  ,  nearness  to  supplies 
and  market,  taxes,  utilities,  and  labor  supply.  Land  with  these  qaulifi- 
cations  becomes  more  attractive  due  to  increased  flood  protection.  In  any 
case,  new  developments  in  commercial  and  industrial  activities  will  proba¬ 
bly  locate  near  major  highways,  such  as  interstate  highway  44. 

The  discussion  above  leads  to  the  conclusion  that  the  protection 
that  will  be  provided  by  the  Union  Lake  project  will  create  circumstances 
conducive  to  an  increase  in  residential,  commercial,  and  industrial  land 
use  in  the  flood  plain  downstream  from  the  dam.  i he  actual  degree  of  this 
increased  development  due  to  the  project  is  not  known. 

4. 3. 1.7  Socio-Cultural  Impacts 

Union  Lake  will  have  a  profound  effect  on  the  socio-cultural 
make-up  of  the  people  living  in  the  project  area.  ’he  most  significant 
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impact  will  occur  to  those  100  families  who  will  be  displaced.  This  impact 
is  being  partly  mitigated  by  t lie  relocation  procedures  required  by  Public 
Law  91-646.  This  law  requires  t  hat  all  persons  displaced  by  land  acquisi¬ 
tion  actions  be  fully  advised  as  to  the  relocation  benefits  available  to 
them  in  order  that  there  will  he  as  little  adverse  impact  upon  them  as 
possible.  Ln  general,  the  law  seeks  to  provide  persons  displaced  by 
Federal  land  acquisition  with  housing  at  least  equal  to  that  which  they 
were  required  to  vacate.  Persons  living  in  substandard  housing  who  are 
displaced  by  a  Federal  or  Federall  .'-assisted  project  will  be  assisted  in 
moving  into  other  housing,  meeting  minimum  standards  with  respect  to  decency, 
safety,  and  sanitation.  Relocation  benefits  are  entirely  separare  from, 
and  in  addition  to,  the  price  paid  for  the  property  acquired.  In  addition 
to  those  people  directly  at  feet ed  b\  relocation,  many  other  people  will 
lose  long  standing  relationships  with  those  people  who  are  relocated. 

Other  impacts  will  result  from  the  influx  of  more  than  1.8  million 
visitors  yearly  as  well  as  the  recreational  developments  that  will  probably 
be  establ islied .  I  he  nature  and  magnitude  of  these  impacts  on  the  local 
people  are  presently  unknown,  hut  it  is  unlikely  that  the  project  area  will 
retain  its  present  semi-isolated,  rural  identity. 

4.3.2  IMPACT  OF  A  LACK  OF  PLANT: '  ..d  AN!)  ZONING 

Refer  to  paragraph  2. 3.”  for  a  discussion  of  planning  and  zoning 
in  the  Meramec  Basin. 

I  lie  development  that  will  accompany  I'nion  Lake  could  add  substan¬ 
tially  to  the  already  existing  problems  caused  bv  a  lack  of  planning  and 
zoning  in  the  surrounding  counties.  Tic  Corps  of  Kngineers  lias  no  authority 
to  enact,  enforce,  or  require  such  laws  and  ordinances  on  non-project  lands. 
Consequently,  this  dutv  falls  to  the  state  and  local  governments.  The 
Corps  of  Engineers  will  work  actively  with  local  governmental  agencies  to 
encourage  wise  land-use  practices.  ibis  approach  has  received  good  public 
acceptance  at  Carlyle,  Rend,  and  She  1  Iwi  1  le  bakes  in  Illinois. 

4.3.3  IMPACT  ON  PUBLIC  HEAL  :! 

Refer  to  paragraph  2,3.6  for  a  discussion  of  health  factors  in 
the  Meramec  Basin. 

It  is  anticipated  that  the  Union  Lake  will  inundate  and  permanently 
eliminate  many  areas  that  are  presently  breeding  flood  water  mosquitoes. 
Flood  control  storage  in  the  reservoir  will  also  be  of  great  benefit  in 
minimizing  production  of  these  mosquitoes  in  downstream  areas.  Because  of 
the  steep  to  moderately  steep  terrain  of  the  reservoir  basin,  mosquito 
production  is  expected  to  be  minimal  during  periods  of  normal  reservoir 
operation.  The  greatest  potential  for  production  of  mosquitoes  appears  to 
be  in  the  flat,  brushy  flood  pool  areas  in  the  upper  reaches  of  the  reser¬ 
voir.  Shoreline  improvement,  removal  of  flotsam,  debris,  and  vegetative 
growth,  and  drainage  of  potential  ponding  areas  can  minimize  production  of 
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mosquitoes  in  the  tributary  embayments  and  in  the  flood  pool  zone.  Chemical 
control  measures  may  be  required  when  excessive  numbers  of  mosquitoes  are 
produced  in  the  upper  reaches  of  the  reservoir  at  flood  pool  stages  (U.  S. 
Department  of  Health,  Education,  and  Welfare,  1966). 

In  addition  to  mosquitoes,  certain  other  arthropods  including 
ticks,  fleas,  mites,  flies,  and  hornets  and  various  small  mammals,  includ¬ 
ing  rabbits,  squirrels,  rats,  and  mice  are  prevalent  in  the  reservoir  area, 
and  if  not  controlled,  may  pose  a  definite  public  health  hazard.  The 
public  health  importance  of  these  arthropods  and  mammals  involves  a  number 
of  human  diseases  including  tularemia,  rabies,  Rocky  Mountain  spotted  fever, 
tick  paralysis,  as  well  as  irritation,  discomfort,  and  annoyance  caused  by 
bites  of  the  arthropods  (  U.  S.  Department  of  Health,  Education  and  Welfare, 
1966).  Adequate  measures  will  be  taken  to  minimize  or  eliminate  these 
terrestrial  arthropods  and  small  mammals  at  recreational  sites  when  they 
pose  a  threat  to  public  health. 

4.3.4  IMPACTS  ON  OUTDOOR  RECREATION 

Refer  to  paragraph  2.3.7  for  a  discussion  of  outdoor  recreation 
in  the  Meramec  Basin. 

4.3.4. 1  Public 

a.  Union  Lake:  5,840  acres  of  land  will  be  purchased  for  public 
recreation.  There  will  be  8  public  access  areas  developed  on  this  land  by 
the  Corps  of  Engineers,  the  Missouri  Department  of  Conservation ,  the 
Missouri  State  Park  Board,  and  private  concessionaires;  and  additional 
5  public  access  areas  have  been  set  aside  for  future  development  (See  Table 
18).  These  access  areas  and  their  facilities  are  listed  in  able  19,  and 
their  location  is  shown  on  Plate  4  SECTION  ONE.  7 1  is  estimated  that 
Union  Lake  will  have  more  than  1,878,000  user-days  within  three  years  of 
its  completion  (See  Table  20).  The  recreational  activities  that  will  be 
available  including  fishing,  hunting,  picnicking,  camping,  hiking,  nature 
study,  boating  and  sightseeing. 

An  additional  4,200  acres  have  been  proposed  for  acquisition  in 
the  upper  reaches  of  the  lake.  These  remote  locations  would  provide  oppor¬ 
tunities  for  implementing  conservation  practices,  improved  hunting  and 
fishing  access,  nature  study  and  interpretation,  bird  watching,  and 
primitive  camping,  as  well  as  to  help  protect  the  upper  reaches  from  unwise 
development. 

4. 3.4. 2  Private 

Noser  Mill  Resort:  This  primatelv-owned  fishing  and  picnicking 
area  will  be  inundated  by  the  normal  pool. 

4. 3.4. 3  Quasi-Public 

a.  Camp  Woodland  Hills;  Approximately  83  acres  of  this  church 
camp,  owned  by  the  Church  of  the  Latter  Day  Saints,  will  be  bought  for 
public  recreation. 
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Table  18.  Size,  development  agency,  and  use  of  recreational  sites  for 
Union  Lake 


SITE 

ACRES 

DEVELOPMENT 

AGENCY 

USE 

1 

90 

Corps  of  Engineers 

Administration,  overlook, 
picnicking 

2 

330 

Corps  of  Engineers 
Concessionaire 

Picnicking,  boat  access 

3 

885 

State  Park  Board 

Campground,  marina,  foot 
trails 

4 

390 

Corps  of  Engineers 

Campground,  boat  access 

5 

700 

Corps  of  Engineers 
Concessionaire 

Picnicking,  diversified 

6 

2,025 

State  Park  Board 

Diversified  outdoor 
recreation  including  water- 
oriented  facilities 

7 

560 

Corps  of  Engineers 
Concessionaire 

Boat  access,  picnicking, 
campground 

8 

15 

Corps  of  Engineers  Picnicking,  bank  fishing, 

U.S-  Fish  and  Wildlife  fish  hatchery 

Service 

Subtotal  4.995 

A  285  Reserved  for  future  development 

B  85  Reserved  for  future  development 

C  210  Reserved  for  future  development 

D  170  Reserved  for  future  development 


E  95  Reserved  for  future  development 

Subtotal  845 

TOTAL  5,840 
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Table  19.  Proposed  recreational  development  for  Union  Lake  by  the 
Corps  of  Engineers 


ITEM 

1 

2 

SITES* 

4  5 

00 

r- 

Multiple  Launching  Ramp  Site  - 
4  Lanes  with  maneuvering  apron  & 
packing  area 

1 

Campsites 

30 

130 

Picnic  Tables  wtfh  concrete  pad 

30 

130 

Picnic  Tables  'v.’ocdt 

20 

>tU 

43 

40  20 

Picnic  Shelters 

l 

1 

1 

1  1 

Group  Picnic  Shrtl  tars 

l 

1 

1 

1 

Barbecue  Grille 

10 

30 

30 

23 

150  10 

Comfort  Station 

l 

3 

2 

3 

11  1 

Central  Shower  &  Laundry  Build. 

1 

Fountain  -  Hydrant  Combination 

l 

4 

3 

3 

16  2 

Trailer  Dump 

1 

1 

Beach 

1 

♦Sites  3  and  ‘"ill  be  d-’V  .toped  b/ 

figures  ..re  ivu  .will  ••hi.'  of  fh  i  a  Ui 

flu: 

L-lH*  . 

ili  ssouri 

Stat. 

'  Park 

Board ; 
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Table  20. 


Estimated  user-days  for  recreation  sites  operated  by  the 
Corps  of  Engineers  at  Union  Lake. 


Site* 

Visitors 

Peak  Day 

Visitors 

Annual 

1 

1,500 

57,500 

2 

7,900 

287,600 

4 

5,100 

186,900 

5 

9,700 

359,500 

7 

13,500 

503,300 

8 

1,300 

43,200 

Totals 

39,000 

1,438,000 

*Sites  3  and  6  will  be  developed  by  the  Missouri  State  Park  Board; 
figures  are  not  available  at  this  time. 

**Union  Lake  is  expected  to  have  1,878,000  visitor-days  annually 
three  years  after  completion  approximately  76  percent  or  1,438,000 
visitor-days  are  expected  to  occur  on  Corps  of  Engineers  facilities. 
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b.  Other  Private  Lund:  Most  of  the  6, 600-acre  tract  that  will  be 
inundated  by  the  normal  pool,  and  the  additional  15,593  acres  of  project 
lands  that  will  be  purchased,  is  forest  and  agricultural  land  that  is  suit¬ 
able  for  hunting;  however,  most  of  that  land  is  privately  owned  and  the 
general  public  can  only  trespass  by  the  landowner 1 s  permission. 

4. 3. A. 4  Floating  and  Canoeing 

Approximately  36  miles  of  the  Bourbeuse  River  will  be  inundated  at 
normal  pool,  and  another  9  miles  will  be  inundated  periodically  by  the  flood 
pool.  Although  the  Bourbeuse  is  not  nearly  as  popular  as  the  upper  Meramec , 
Huzzah,  and  Courtols,  it  provides  good  float  fishing,  especially  for  local 
residents.  About  30  miles  of  the  Bourbeuse  River  between  the  Union  Lake 
dam  and  the  Meramec  River  will  be  floatable  more  frequently  because  this 
stretch  of  river  will  not  be  subject  to  severe  flooding  or  extreme  low  flow. 
The  area  inundated  by  the  lake's  normal  pool  represents  approximately  8 
percent  of  the  total  floatable  stream  resource  in  the  Meramec  Basin. 

4.3.5  IMPACT  ON  ARCHEOLOGICAL  SITES 

Refer  to  paragraph  2.3.3  for  a  discussion  of  archeological  sites 
in  the  Meramec  Basin  and  the  Bourbeuse  River  valley.  Fortv-two  known  arche¬ 
ological  sites  are  located  within  the  proposed  reservoir  project  area. 

Thirty  sites  fall  in  the  normal  pool,  5  in  the  flood  pool,  and  7  are  in  the 
surrounding  area.  It  is  expected  that  there  are  additional  undiscovered 
archeological  sites  in  the  area.  Those  sites  inundated  by  the  lake  will 
probably  be  destroyed.  Sites  located  in  the  normal  pool  will  be  destroyed, 
while  sites  in  the  flood  pool  will  be  affected  to  a  lesser  degree.  Inter¬ 
mittent  inundation  and  erosion  expose  these  remains  to  obliteration  and 
vandalism. 

One  site  that  will  be  inundated  by  the  normal  pool  is  the  Koenig 
Site.  This  rock  shelter-cliff  overhang  has  been  tested  and  a  considerable 
amount  of  cultural  material  remains  in  the  shelter.  The  site  dates  from 
the  Woodland  period,  and  the  State  of  Missouri  plans  a  study  to  determine 
if  this  site  is  eligible  for  nomination  to  the  National  Register  of  His¬ 
toric  Places  (Traub,  1974).  If  it  is  determined  that  this  site  is  eligible, 
the  Corps  will  follow  the  procedures  outlined  in  Executive  Order  11593. 

Time  remains  to  conduct  extensive  archeological  reconnaissance 
and  salvage  of  sites  located  within  the  boundaries  of  the  lake.  The  St. 

Louis  District  has  had  a  study  made  to  determine  the  adequacy  of  the  avail¬ 
able  archeological  information.  This  study  has  revealed  that  two  years 
will  be  necessary  to  both  make  a  reconnaissance  of  the  project  area  and 
perform  necessary  salvage  operations.  The  St.  Louis  District  will  fund 
this  work. 

The  impact  of  Union  Lake  on  the  archeological  resource  can  be 
considered  from  several  aspects.  If  there  were  no  project,  then  little 
effort  would  be  expended  in  this  area  to  advance  our  knowledge  of  the  region. 
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Sites  would  be  lost  through  continuing  agricultural  pursuits  and  ever  ex¬ 
panding  private  developments.  However,  although  the  project  does  make 
money  available  for  archeological  studies,  it  does  have  undesirable  side 
effects.  Private  and  public  developmental  pressures  are  intensified 
around  the  project;  the  pressure  to  finish  large  salvage  projects  within 
a  short  time  may  encourage  costly  research  decisions  which  later  prove 
deleterious  to  the  resource  and;  finally,  the  option  of  future  exploration 
of  a  more  intensive  nature  or  with  more  refined  techniques  is  closed,  as 
many  sites  are  irreversibly  disrupted. 

4.3.6  IMPACT  ON  HISTORICAL  SITES 

Of  the  40  historic  sites  identified  in  paragraph  2.3.4,  eight 
(see  Table  21)  are  situated  in  either  the  conservation  or  flood  control 
pools  of  the  lake.  All  other  sites  are  located  on  higher  ground,  and  will 
not  be  subject  to  inundation. 

Table  21  -  Historic  Structures  in  Lake  Pools. 


Site  No. 


Name  or  Descript  ion 


6 

9 

12 

25 

27 

30 

11 

18 


John  Door  Farm 
Young's  Mill 
Voss  Place 
Noser's  Mill 
Remitter t  Mine  Area 
Cemetery 

Valient ine  Cemetery 
Cabin 


Noser's  Mill,  which  is  eligible  for  the  National  Register,  will  be  inundated 
by  the  normal  pool  of  the  Lake.  Crazv  Pox  Farm  will  be  above  flood  pool  and 
will  not  be  inundated.  Of  those  structures  above  the  flood  pool  on  project 
lands,  some  may  be  destroyed  in  the  clearing  process  for  making  recreational 
sites.  Unique  or  well-preserved  .structures  in.iv  be  used  for  recreational, 
administrative  or  educational  purposes. 


The  St.  Louis  District  will  follow  those  procedures  outlined  in 
Executive  Order  I15l,3  for  Noser's  Mill  to  determine  possible  mitigatory 
measures  that  could  be  developed  to  protect  this  site.  The  Advisory  Council 
for  Historic  Preservation  will  be  consulted  during  this  process. 

4.3.7  IMPACT  ON  TRANSPORTATION 


The  expected  annual  visitation  of  1,8/8,000  recreationists  within 
the  first  three  years  of  project  life  combined  with  the  more  than  three 
million  visitors  expected  at  Meramec  Pat k  Lake  will  put  a  strain  on  the 
present  highway  system,  especially  on  Interstate  44  and  U.S.  50.  Pressure 
will  be  especially  high  during  the  summer  months  at  the  beginning  and  end 
of  a  weekend.  When  recreational  facilities  are  fully  operational  approxi¬ 
mately  536,000  cars  will  visit  the  area  each  war.  Peak  day  traffic  will 
be  approximately  18,000  cars.  These  numbers  .ire  in  addition  to  existing 
traffic.  The  Corps  of  Engineers  will  provide  adequate  roadways  within 
project  lands;  however,  it  is  the  State  of  Missouri  Highway  Department's 
responsibility  to  provide  any  additional  roads  that  mav  be  needed. 
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Figure  1.  Union  Lake  Pool  Stage  Frequency  Curve  -  2020  Conditions. 


Reference:  U.S.  Army  Corps  of  Engineer 
St.  Louis,  1969 


5.  ADVERSE  ENVIRONMENTAL  EFFECTS  WHICH  CANNOT  BE  AVOIDED  SHOULD  THE 

PROPOSAL  BE  IMPLEMENTED 

5.1  C.ENERAL 

Virtuallv  all  of  the  adverse  impacts  which  cannot  be  avoided  should 
the  project  be  constructed  are  associated  with  direct  inundation  of  project 
lands  and  associated  resources.  The  remaining  impacts  could  be  offset  by 
appropriate  mitigatory  measures,  application  of  land  manangement  practices, 
and  planning  and  zoning  of  land  use.  Those  unavoidable  adverse  impacts 
associated  with  inundation  and  those  adverse  impacts  which  cannot  be 
avoided  by  application  of  appropriate  management  measures  are  discussed. 

No  attempt  is  made  to  include  a  discussion  of  trade-offs,  as  this  aspect 
is  included  in  PART  FOUR.  It  is  also  noted  that  the  term  adverse  is 
broadly  defined,  recognizing  that  conditions  which  are  adverse  to  one  man's 
environment  may  not  be  adverse  to  another's.  For  example,  some  canoeists 
i i nd  great  challenge  in  the  swift  waters  of  a  flooding  stream,  while  most 
prefer  the  safer  and  quieter  conditions  of  streams  at  normal  flow;  and  some 
prefer  flat  water  conditions. 

5.2  ADVERSE  IMPACTS  RESULT INC.  FROM  RESERVOIR  CONSTRUCTION  AND  OPERATION 

5.2.1  CONSTRUCTION 

Earthmoving  and  blasting  operations  will  cause  temporary  air  and 
noise  pollution  to  the  surrounding  area  for  approximately  two  years.  Reser¬ 
voir  clearing  may  cause  air  pollution,  if  burning  is  permitted.  Construction 
activities  will  cause  increased  erosion  and  compaction  of  soils.  Erosion 
will  result  in  increased  turbidity  in  the  Bourbeuse  River  and  may  adversely 
affect  some  aquatic  organisms.  These  hazards  will  be  minimiz.ed  by  environ¬ 
mental  protection  provisions  in  construction  contracts. 

5.2.2  POOL  FLUCTUAT ION 

Pool  fluctuation,  caused  by  heavy  rainfall  or  drought  conditions, 
will  adversely  affect  recreational  pursuits  on  lands  peripheral  to  the  lake. 
However,  pool  fluctuations  are  expected  to  be  relatively  insignificant 
during  most  years,  with  an  average  annual  fluctuation  of  about  8.3  feet. 

5.2.3  SEDIMENTATION 

Based  upon  the  present  rate  of  sedimentation,  sufficient  storage 
volume  for  sediment  has  been  provided  so  that  all  project  functions  will 
continue  for  100  years  before  impairment  of  these  functions  will  begin. 

The  Union  Lake  will  eventually  fill  with  sediment;  however,  if  the  present 
rate  of  sediment  yield  remains  constant,  the  lake  will  continue  to  serve 
its  authorized  purposes  for  approximately  1,100  years. 


FIVE-1 


5.2.4 


WATER  QUALITY 


5. 2. 4.1  Union  Lake 

In  general,  the  water  quality  of  the  lake  is  expected  to  be  good; 
however,  potential  problems  such  as  considerable  odor  and  taste  may  result 
from  algae  blooms.  Increases  in  carbon  dioxide,  iron,  and  manganese  and 
decreases  in  dissolved  oxygen  may  be  expected  below  the  thermocline. 

5. 2.4. 2  Downstream  of  the  Lake 

Water  released  downstream  of  the  dam  should  be  of  high  quality. 

The  possibility  of  stratification  of  a  pollutant  at  a  level  which  would  be 
tapped  by  the  outlet  weir  is  recognized.  The  magnitude  of  the  seriousness 
of  such  an  event  would  depend  upon  the  kind  and  amount  of  pollutant. 

5. 2. 4. 3  Ground  Water 

Union  Lake  could  become  polluted  if  there  is  an  increase  in  human 
habitation  around  the  lake  without  a  concomitant  increase  in  suitable  sew¬ 
age  treatment.  This  is  viewed  as  a  threat  to  the  lake  and  should  be 
avoided  by  appropriate  local  action.  Waterborne  sewage  collection  with 
centralized  treatment  is  considered  the  only  positive  solution  to  this 
problem. 

5.2.5  SOIL  PRODUCTIVITY 

Approximately  8,574  acres  currently  devoted  to  agriculture  will  be 
lost  to  crop  production.  About  2,183  agricultural  acres  will  be  permanently 
inundated  and  6,391  acres  will  be  incorporated  into  other  project  uses. 

5.2.6  MINERAL  RESOURCES 

It  is  possible  that  undiscovered  sources  of  mineral  deposits  exist 
in  the  area  to  be  inundated  or  affected  by  changes  in  the  ground  water  level. 
Losses  to  known  industries  are  listed  below. 

5.2. 6.1  Sand  and  Gravel 

The  opportunity  for  sand  and  gravel  recovery  operations  in  the 
inundated  area  will  be  lost,  and  natural  replenishment  of  sand  and  gravel 
resources  downstream  of  the  dam  will  be  retarded.  However,  the  poor  quality 
sand  and  gravel  deposits  in  the  project  area  makes  them  of  questionable 
economic  value. 

5. 2. 6. 2  Rock  Quarries 

One  continuous  commercial  quarry  operated  by  the  Weber  Construction 
Company  will  be  inundated. 
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5.2.7 


SANDBARS 


Lessening  flood  heights  downstream  01  the  reservoir  may  encourage 
establishment  of  woody  vegetation  on  sandbars,  thus  adversely  affecting 
recreational  activities  associated  with  sandbars. 

5.2.S  CAVES 


Five  known  caves  will  be  atteeted  bv  the  reservoir.  Three  of  these 
caves  fall  within  the  normal  pool  area,  and  two  fall  in  the  flood  pool  area. 
The  esthetic,  geological,  and  biological  features  associated  with  those 
caves  that  fall  within  the  normal  pool  area  will  be  lost.  The  impacts  on 
caves  in  the  flood  pool  area  will  be  directly  related  to  frequency  and 
duration  of  flooding. 

5.2.9  SPRINGS 

Three  known  springs  will  be  affected  by  the  reservoir.  One  of  these 
falls  in  the  normal  pool  area  and  its  biological,  esthetic,  and  geological 
aspects  will  he  lost.  The  two  springs  which  fall  in  the  flood  pool  area 
will  be  affected  by  the  frequency  and  duration  of  flooding  and  possible 
ground  water  level  changes. 

5.2.10  STREAMS 

Approximately  50  miles  of  streams  will  be  inundated  at  normal  pool 
elevation.  About  30  miles  of  these  streams  are  of  sufficient  size  to  be 
considered  floatable.  An  additional  30  miles  of  streams  will  be  periodi¬ 
cally  inundated  by  fluctuation  in  the  flood  pool. 

If  the  spillwav  is  used,  approximately  4,400  feet  of  stream  will 
be  subject  to  flows  up  to  85,700  c.f.s.  Erosion  and  resulting  turbidity  will 
occur  along  with  the  possible  dislocation  of  trees  and  destruction  of  wild¬ 
life.  The  dam  access  road  from  the  west  will  be  inundated. 

5.2.11  PLANKTON 

The  reservoir  will  alter  the  species  composition  of  the  plankton 
population,  and  will  probably  result  in  decreased  species  diversity  after 
the  reservoir  has  reached  a  state  of  equilibrium. 

5.2.12  BENTHOS 

A  pronounced  decrease  in  the  number  of  species  of  benthic  orga¬ 
nisms  is  expected  to  occur  in  the  inundated  area.  The  decreases  will  be 
significant  in  the  arthropod  and  molluscan  groups.  The  diverse  mussel 
fauna  will  be  among  those  groups  significantly  affected;  one  species, 
Ptychobranchus  occendentales,  has  been  collected  only  in  the  reservoir 
area.  Therefore,  the  project  may  eliminate  this  species  from  the  Meramec 
Basin. 
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5.2.13  FISH 


The  reservoir  will  reduce  the  number  of  species  of  fish  in  the 
impounded  area.  Approximately  48  species,  56.6  percent  of  the  species  cur¬ 
rently  inhabiting  the  river,  will  be  reduced  in  number  or  eliminated  in  the 
impounded  area.  Several  important  species  of  sport  fishes  will  also  be 
reduced  in  number  or  eliminated  in  the  area  of  impoundment.  They  include 
the  rock  bass,  several  species  of  suckers,  and  the  American  eel. 

5.2.14  TERRESTRIAL  ORGANISMS 

5.2.14.1  Plants 

All  of  the  plants  in  the  area  inundated  at  normal  pool  (6,600 
acres)  will  be  killed.  About  1,500  acres  of  additional  land  will  be 
subject  to  inundation  once  in  every  two  years,  and  another  735  acres  will 
be  subject  to  inundation  once  in  five  years.  This  will  affect  the  species 
composition  of  plant  communities  around  the  reservoir. 

5.2.14.2  Animals 

All  terrestrial  animals  will  either  move  out  of  the  inundated  area 
or  be  drowned.  This  includes  those  species  characteristic  of  cave  commun¬ 
ities.  Most  mobile  species  will  leave  the  area  during  clearing  or  impound¬ 
ment.  These  species  will  be  forced  to  compete  for  limited  or  presently 
occupied  habitat  beyond  the  reservoir  area.  Temporary  increases  in  some 
local  populations  as  a  result  of  immigrations  may  be  expected,  however, 
these  increases  will  be  virtually  insignificant  within  a  few  seasons.  No 
species  is  expected  to  disappear  from  the  area  around  the  project,  although 
many  will  be  greatly  reduced  in  number  because  prime  habitat  will  be  reduced. 
Most  game  species  and  furbearers  will  be  adversely  affected  by  the  project. 
These  include  white-tail  deer,  fox  and  gray  squirrels,  cottontail  rabbit, 
woodchuck,  mink,  beaver,  muskrat,  opossum,  raccoon,  bobwhite  quail,  mourning 
dove,  wild  turkey,  woodcock,  snipe  and  crow.  A  wildlife  management  plan 
will  be  implemented  on  project  lands  when  the  project  is  operational  and 
this  will  partially  offset  losses  to  wildlife. 

Filling  of  the  flood  pool  in  the  spring  will  have  an  adverse  impact 
on  burrowing  and  ground  nesting  wildlife  species. 

5.2.15  RARE  AND  ENDANGERED  SPECIES 

5.2.15.1  Plants 

No  rare  or  endangered  plants  are  known  to  inhabit  the  project  area. 
However,  a  rare  spermatophyte,  Malaxis  unifolia  f.  unifolia,  has  been  col¬ 
lected  in  Franklin  County  and  could  be  affected  by  this  project.  The  possi¬ 
bility  of  the  presence  of  undescribed  (new)  species  in  the  project  area  is 
recognized,  although  the  possibility  that  such  a  species  would  occur  only 
in  the  inundated  area  is  remote.  The  total  acreage  of  forest  cover  in  the 
Basin  will  be  reduced  by  the  project,  and  subsequent  developments. 
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5.2.15.2  Animals 


Several  rare  species  of  mussels  are  known  to  inhabit  the  area  to 
be  inundated,  and  they  will  be  eliminated  by  the  lake  environment.  Several 
other  rare  species  of  invertebrates  may  be  eliminated  from  the  project  area. 
However,  none  of  these  species  are  found  only  in  the  project  area. 

One  rare  species  of  fish,  three  rare  species  of  amphibians,  two 
rare  or  endangered  species  of  birds,  and  12  rare  species  of  mammals  may  be 
adversely  affected  by  inundation.  This  impact  may  be  most  significant  in 
the  case  of  the  wood  frog,  which  has  been  reported  from  the  project  area. 

The  possibility  that  an  undescribed  (new)  species  of  animal  might 
occur  in  the  project  area  is  recognized,  but  is  considered  to  be  unlikely. 

5.2.16  SOCIO-CULTURAL 

Approximately  100  families  who  reside  in  the  project  area  will  be 
displaced.  Although  they  will  be  paid  a  fair  price  for  their  property  and 
aided  in  finding  new  homes,  moving  may  cause  physical  and  mental  hardships. 

5.2.17  RECREATION 


5.2.17.1  Private-Quasi-Public 

a.  Noser  Mill  Resort:  This  privately-owned  fishing  and  picnick¬ 
ing  area  will  be  inundated  at  normal  pool. 

b.  Camp  Woodland  Hills:  Approximately  83  acres  of  this  church 
camp  will  be  purchased  for  public  recreation. 

5.2.17.2  Canoeing  and  Floating 

Approximately  36  miles  of  canoeing  and  float  streams  will  be 
inundated . 

5.2.18  ARCHEOLOGICAL  SITES 

Thirty  known  archeological  sites  will  be  inundated  by  the  norma] 
pool,  including  the  Koenig  site  which  is  a  possible  candidate  for  nomination 
to  the  National  Register  of  Historic  Places,  and  five  additional  known 
sites  will  be  inundated  periodically  by  the  flood  pool.  The  St.  Louis 
District  will  fund  a  reconnaissance  and  salvage  operation  as  recommended. 

5.2.19  HISTORICAL  SITES 

Noser's  Mill,  a  historical  site  that  is  eligible  for  the  National 
Register  of  Historic  Places  will  be  inundated  by  the  normal  pool.  The 
District  will  consult  with  the  Advisory  Council  of  Historic  Preservation 
to  determine  possible  mitigatory  measures  to  protect  this  site. 
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5.2.20  ESTHETICS 


The  reservoir  will  permanently  inundate  approximately  50  miles  of 
attractive  streams.  Portions  of  scenic  limestone  bluffs  will  be  covered 
with  water,  as  will  the  present  pastoral-woodland  aspect  of  the  area. 

Noise  levels  may  be  expected  to  increase  as  a  result  of  increased  automo¬ 
tive  traffic  and  motorboat  activities. 

5.2.21  TRANSPORTATION 

The  project  wil  strain  the  existing  highway  system  and  may 
necessitate  additional  or  improved  roads. 

5.3  ADVERSE  IMPACTS  RESULTING  FROM  CHANGED  LAND  USE  IN  THE  BASIN 

All  Corps  of  Engineers  lands  surrounding  the  reservoir  will  be 
carefully  managed  to  prevent  or  reduce  environmental  degradation  and,  where 
feasible,  to  improve  existing  conditions. 

Tt  is  recognized  that  the  reservoir  will  accelerate  certain  types 
of  development  in  the  Meramec  Basin.  Principal  among  these  developments 
are  recreational  use  around  the  reservoir,  and  further  development  in  the 
I lood  plain  below  the  dam.  If  not  properly  controlled  by  local  ordinances 
and  regulations,  these  developments  could  substantially  add  to  the  already 
existing  problems  caused  by  the  present  lack  of  adequate  planning  and  zoning 
Additional  detrimental  impacts  may  include  increased  air  and  water  pollution 
increased  traffic  problems,  inadequate  public  facilities,  substantial  losses 
to  wildlife  habitat,  loss  of  the  rural  atmosphere  of  the  Basin,  and  general 
degradation  in  the  esthetic  qualities  of  the  environment. 
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6.  ALTERNATIVES 

6.1  INTRODUCTION 

The  purpose  of  this  section  is  to  identify  and  describe  the  vari¬ 
ous  alternatives  to  Union  Lake.  The  discussion  is  separated  into  two 
parts;  the  first  describes  the  detailed  consideration  given  to  the  various 
alternative  lake  sites  which  were  studied  and  lead  to  the  selection  of 
Union  Lake  (The  Meramec  River  Comprehensive  Basin  Study);  and  the  second 
describes  the  alternatives  that  might  be  considered  in  lieu  of  Union  Lake. 

6.2  THE  MERAMEC  RIVER  COMPREHENSIVE  BASIN  STUDY 

The  Meramec  River  Basin  has  been  the  object  of  water  resource  de¬ 

velopment  studies  for  over  42  years.  The  studies  made  prior  to  the  Meramec 
River  Comprehensive  Basin  Study  of  January  1964  were  limited  in  scope  and 
confined  to  the  regional  needs  for  navigation,  flood  control,  power  develop¬ 
ment,  and  irrigation.  The  Comprehensive  Basin  Study  was  the  first  investi¬ 
gation  which  had  as  its  objective  the  formulation  of  a  sound  program  for 
the  development  of  water  and  related  land  resources  to  meet  the  immediate 
and  long-term  needs  of  the  Basin  in  an  orderly,  efficient,  and  timely  man¬ 
ner.  To  achieve  this  objective,  inter-agency  agreement  was  reached  as  to  a 
framework  plan,  composed  of  watershed  treatment  of  agricultural  lands  and 
forest  improvement  in  the  upper  Basin,  multiple-purpose  storage  reservoirs 
on  the  main  streams  and  tributaries,  and  levees  or  flood  plain  regulations 
in  the  lower  Basin.  As  the  Comprehensive  Basin  Study  progressed,  it  was 
determined  that  the  short-  and  long-term  needs  of  the  Basin  were  flood 
control,  recreation,  domestic,  municipal,  and  industrial  water  supply, 
fish  and  wildlife  conservation,  and  area  redevelopment.  It  was  the  con¬ 
clusion  of  that  study  that  these  needs  could  be  fully  satisfied  by  a 
series  of  mainstem,  headwater  and  tributary  reservoirs,  and  several  levee 
projects.  Five  of  the  reservoir  projects  were  subsequently  authorized  by 
Congress.  Union  Lake  is  the  second  of  those  projects  to  be  considered 
for  construction.  A  discussion  of  the  rationale  leading  to  the  selection 
of  the  Basin  plan  and,  subsequently,  Union  Lake,  is  presented  below. 


6.2.1  RESERVOIR  SITE  CRITERIA 

To  satisfy  the  present  and  foreseeable  future  needs  for  water 
resource  development  in  the  Basin,  all  potential  damsites,  both  on  the  main 
streams  and  tributary  streams,  were  investigated.  Previous  studies,  which 
considered  numerous  reservoir  sites,  were  reviewed  and  supplemented  by  map 
and  field  reconnaissance  to  select  possible  sites  that  would  meet  the  fol¬ 
lowing  criteria:  (a)  Reservoirs  should  permit  complete  development,  (b) 
Impoundments  should  present  no  major  relocation  problem  or  unreasonable 
disruption  to  towns  and  communities.  (c)  Sites  must  have  a  suitable  foun¬ 
dation,  and  embankment  materials  must  be  available  within  reasonable  haul 
distance.  (d)  Main  stream  reservoirs  should  have  sufficient  capacity  to 
contain  the  standard  project  flood  in  excess  of  bankfull  capacity. 


plus  a  joint-use  pool  of  approximately  one-third  this  amount.  (e)  Site 
locations  should  be  well  distributed  throughout  the  Basin.  (f)  Natural 
scenic  beauty  and  sites  of  historic  interest  should  be  preserved  wherever 
possible.  (g)  Minor  tributary  reservoirs  should  not  conflict  with  main 
stream  impoundments  retained  for  further  study. 

6.2.2  SITES  CONSIDERED 

6. 2. 2.1  Main  Stream  Sites 

Thirty-six  main  stream  sites  with  potential  for  satisfying  the 
Basin's  needs,  as  shown  on  Plate  1,  were  selected  for  investigation.  Some 
of  the  sites  overlap  and  are  alternatives  to  others.  A  reconnaissance 
report  was  prepared  on  each  site,  describing  access,  foundation,  embankment 
materials,  and  relocation  problems  in  the  reservoir  area.  Curves  of  area 
capacity  versus  elevation  were  developed  for  each  site. 

6. 2. 2. 2  Headwater  and  Tributary  Sites 

Two-hundred  and  fifty-three  headwater  and  tributary  sites  studied 
by  the  State  of  Missouri  as  a  part  of  the  1949  Definite  Project  Report, 
Meramec  Basin,  Missouri,  were  also  reviewed.  This  review  included  office 
study  and  field  reconnaissance.  These  sites  are  shown  on  Plate  2. 

6.2.3  SELECTION  OF  MOST  SUITABLE  SITES 

6. 2. 3.1  Main  Stream  Sites 

On  the  basis  of  preliminary  cost  studies,  20  of  the  36  main  stream 
sites  were  eliminated.  Of  the  remaining  16  sites,  nine  were  dropped  from 
further  consideration  for  one  or  more  of  the  following  reasons:  (1)  exces¬ 
sive  cost  of  major  relocations;  (2)  flooding  of  towns  and  communities; 

(3)  loss  of  scenic  or  historic  sites;  (4)  more  favorable  available  alter¬ 
natives;  or  (5)  substantial  local  opposition.  The  seven  remaining  sites 
were  selected  for  further  study.  For  pertinent  data  see  Table  1. 

6.2. 3.2  Headwater  and  Tributary  Sites 

Most  of  the  253  tributary  and  headwater  reservoir  sites  were  elim¬ 
inated  because  of  conflict  with  purposes  to  be  served  by  the  seven  main 
stream  reservoirs.  In  addition  to  the  seven  main  stream  reservoir  sites, 

24  tributary  reservoir  sites  were  retained  for  further  study  and  economic 
analysis.  Twelve  of  these  24  tributary  stream  sites  have  a  total  capacity 
of  less  than  25,000  acre-feet,  and  these  are  classified  as  headwater  reser¬ 
voirs.  Pertinent  data  for  the  seven  main  stream  sites  and  the  24  tributary 
and  headwater  sites  are  contained  in  Tables  1-5. 
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♦Outlets,  controlled  by  tractor  gates,  are  sized  for  diversion  and  have  capacities  exceeding  bankfull  capacity. 


Top  dan  elevation  (m.s.l.)  1,124  72tf  797  809 


Table  4.  Headwater  reservoir  data  sheet. 
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Pine  Ford  2A  $  64,700,000  285,000  $  227.02  19,740  .069 


storage  cost  and 


Table  5. 
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Alternative  multi-purpose  reservoirs  studies  - 
land  requirements. 
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Total  $  16,298,000  31,930  Avg. 510.43  13,280  Avg.  .416 
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cations  and  the  inundation  of  Meramee  favei  ns,  «.  nt  actiia !  storage  capacity 
was  about  2,655,01)0  acre-}  eel .  Each  oi  :  lu-  siter  w  is  exam  i  ned  to  determine 
its  capabi  lit  in  meet  ing  the  metis  tor  v.i.'i:  <•:  s'Vfr.d  purposes.  This 
included  the  determinut  i  -  ■  *  ■  oi  the  amount  c-i  si  i.i  eft  rt-puu.!  !o  regulate 
stream  flow  in  the  interest  « .  i  flood  control,  w.ii  .  i  •.up,  !  .  ,  hvdt  o-dectr  ic 
power,  recreation,  and  tisn  and  wildlife.  I  he  need  :  u:'  storage  at  each 
alternative  site  is  tie fined  below  for  each  oj  the  several  purposes. 

6. 2. 4. 2  Flood  Control 

To  meet  the  Basin's  need  lor  rim'd  ..cur.  1,  eo...i;  i  ued  storage  amount¬ 
ing  to  1,270,000  acre-feet  would  be  requirt'd  at  t  tie  r.  -.vovir  sites.  Storage 
requirements  for  flood  control  at  each  of  t  m  t\  set  voi t  sites  are  shown  in 
Table  1.  At  several  sites  ao  flood  ront  rol  storage  re.  pi  i red . 

6.2.4.  1  Water  Supply 

After  allocation  ot  storage  requi  ret.iei.t  s  tor  flood  control,  approxi¬ 
mately  1,384,000  acre-feet  were  avail  iM.  •  oi  wat.-t  sup,.  I  .  .  Of  the  1  ,  384,000 
aero- feet  of  storage  remaining,  110,u00  a  re- led  we  re  required  for  sediment 
storage;  consequently,  net  storage  for  water  supply  purposes  for  the  reser¬ 
voirs  amounted  to  1.27-4,000  aere-tect. 

6. 2. 4. 4  Augmented  Flow  Requirements  in  the  Low.  f  B..«  '  ,  rom  tn- 
Re.servoi  r  Svst  em 

Based  on  total  requirements  lor  d.  .wn-.t  ream  t  low  regulation  for 
water  supply,  the  storage  would  provide  for  all  water  needs  in  the.  lower 
Basin  up  to  the  year  2050,  ,\  shortage  of  ll  >  <  .r.s.  was  projected  as  a 
probability  during  the  period  2050  to  2070.  In  order  to  meet  this  deficiency, 
some  reallocation  of  flood  control  storage,  or  provision  of  additional  stor¬ 
age,  was  required.  With  improved  long-range  weather  forecasting,  it  probably 
will  be  found  feasible  to  convert  some  flood  control  storage  to  multiple-use 
for  river  regulation. 

6 . 2 . 4 . 5  Hoc  real  ion 

The  Meramee  Basin  has  adequate  land  ii'curtes  to  meet  the  projected 
needs  for  land-based  recreational  activities.  With  the  exception  of  a  few 
private  lakes  and  minor  developments  along  the  natural  streams,  flat  water 
facilities  are  practically  non-existent.  Che  ...a  in  stream,  headwater,  and 
tributary  reservoirs  would  provide  a  total  water  surface  area  of  approxi¬ 
mately  51,200  acres  at  joint  use  pool  level.  Recre.it  ional  demands  (excluding 
fishing  and  hunting)  that  can  be  met  bv  the  reservoirs  were  estimated 
the  Corps  of  Engineers.  Recreation  demands  were  estimated  to  he  19, 0  .100, 


SIX- 9 


_'b,5()0,000,  and  37,000,000  recreation-days  for  1970,  2020,  and  2070, 
respectively.  The  reservoirs  would  provide  11,500,000,  16,000,000;  and 
26,000,000  recreation-days  in  1970,  2020,  and  2070,  respectively.  These 
demands  are  based  on  population  growth  within  the  zone  of  influence  (approx¬ 
imately  a  100-mile  radius  from  each  damsite),  and  reflect  increased  demands 
generated  by  reservoirs  over  and  above  those  projected  without  improvements. 

6. 2. 4. 6  Fish  and  Wildlife 

Total  demands  for  fishing  were  estimated  by  the  Corps  of  Engineers 
for  1970,  and  projected  for  selected  years  from  1970  through  2070.  These 
demands  were  based  on  population  growth  within  the  zone  of  influence  and 
reflected  increased  demands  generated  by  the  reservoirs,  with  an  attendant 
improved  streams  fishery,  over  and  above  the  demands  without  improvements. 
Reservoir  and  stream  fishery  demands  were  estimated  at  approximately 
1,400,000  fisherman-davs  in  1970;  4,700,000  fisherman-davs  in  2020,  and 
slightly  less  than  6,700,000  fisherman-davs  in  2070. 

6 . 2 . 4 . 7  Water  Powe r 

The  seven  main  stream  sites  selected  for  consideration  were  inves¬ 
tigated  to  determine  whether  stream  flow  characteristics  were  sufficient 
to  warrant  conventional  power  development.  The  Southwestern  Power  Admin¬ 
istration  stated  that  the  power  costs  could  not  be  recovered  by  the.  mar¬ 
keting  agency  now,  or  in  the  foreseeable  future.  The  Federal  Power  Com¬ 
mission  agreed  that  justification  was  lacking  at  that  time  on  which  to 
base  a  request  for  authorization  for  con  ruction  of  power  facilities. 

6.2.5  SUMMARY 

In  a  summary  report  submitted  by  the  St.  Louis  District,  15  June 
1965,  it  was  stated  that  Meramec  Park,  Union,  and  Pine  Ford  reservoirs, 
acting  as  a  system,  provide  the  only  practical  alternative  development  to 
the  other  reservoirs  described  in  Table  1.  This  system  would  have  the 
dimensions  and  capabilities  sufficient  to  physically  reduce  flooding  in  the 
lower  Meramec  Basin  area,  as  well  as  be  able  to  effect  important  flood 
reductions  in  Mississippi  River  flood  crests,  satisfy  a  major  portion  of 
the  recreational  demands  for  an  ever-increasing  population,  and  yield  addi¬ 
tional  flows  to  meet  the  demands  for  water  supply  and  water  quality  control 
in  tiie  lower  Basin  area.  While  the  upstream  reservoirs  recommended  in  the 
Basin  report  were  found  essential  to  meet  the  present  and  future  needs  in 
upper  Basin  area,  only  Irondale  and  1-38  reservoirs  were  found  to  be  econom¬ 
ically  justified  at  that  time.  Accordingly,  the  other  26  lakes  were  dropped 
from  consideration  as  alternative  projects  in  developing  the  water  resources 
ofthe  Meramec  Basin.  The  characteist ics  of  those  five  projects  retained  are 
shown  in  Table  6. 


SIX-10 


Table  6.  Ch. 

aracterist ies  of 

projects  c 

omprising  the 

plan  of 

deve  1  opnieilt  . 

Project 

Project  Cost 
July  1974 

Storage 
(Acre-foot ) 

Cost  per 
Acre-foot 

Acres  * 
Current 
Des i gn 

Acres  Per 

Ac  re- foot  of 
Storage 

Meramec  Park 

$100,000,000 

1,000,000 

$100.00 

38,700 

0.039 

Union 

51,500,000 

477,300 

108. 32 

23,678 

0.050 

Pine  Ford 

64,700,000 

285,000 

227.02 

19,740 

0.069 

I rondale 

32,700,000 

161,000 

203.11 

10,500 

0.065 

1-38 

14,400,000 

39,000 

369.23 

6,025 

0.155 

$263,300,000 

1,962,300 

Avg. 

$134.18 

98,643 

Avg. 

0.050 

*Figure  represents  total  project  lands  required  to  maintain  and  operate 
project . 


The  average  cost  of  storage  for  the  five  recommended  and  authorized 
projects  is  $134.03  per  acre-foot.  This  compares,  respectively,  with 
$154.80,  $479.54,  and  $510.43  per  acre-foot  for  the  average  cost  of  all  the 
alternative  main  stream,  tributary,  and  headwater  multiple-purpose  projects 
studied. 


The  average  land  required  per  acre-foot  of  storage  for  the  five 
recommended  and  authorized  projects  is  0.050  acres.  This  compares,  respec¬ 
tively,  with  0.056,  0.148,  and  0.416  acres  per  acre-foot  of  storage  for 
the  average  acreage  requirements  of  all  the  alternative  main  stream,  trib¬ 
utary,  and  headwater  multiple-purpose  projects  considered.  These  compari¬ 
sons  illustrate  that  the  recommended,  authorized  projects,  which  to  the 
greatest  extent  possible,  meet  the  identified  water  resource  needs  of  the 
Meramec  Basin,  are  also  most  desirable  economically,  and  have  the  least 
Impact  in  terms  of  the  amount  of  land  required. 

When  Union  Lake  is  evaluated  by  these  same  standards,  the  cost  per 
acre-foot  of  water  storage  is  $107.27  ,  and  the  land  required  for  ..his  unit 
of  storage  is  0.050  acres. 


StX- 11 


ALTERNATIVES  OPEN  FOR  CONS  1  HERAT J ON 


6.5.1  GENERAL 

Since  passage  of  the  National  Environmental  Policy  Act  of  1969, 
additional  evaluations  of  alternative  actions  to  the  recommended  and 
authorized  plan  for  Union  Lake  have  been  necessary.  These  considerations 
are  divided  into  nonstructural  and  structural  alternatives,  and  combina¬ 
tions  of  these  alternatives.  They  are  presented  below. 

6.3.2  NONSTRUCTURAL  ALTERNATIVES 

This  class  of  alternatives  involves  techniques  of  management  which 

will  satisfy  one  or  more  of  the  project  objectives  in  a  different  manner 
than  that  which  has  been  proposed  and  without  undertaking  a  large-scale 
construction  project. 

6. 3. 2.1  Abandonment  of  Construction  of  Union  Lake  Project  and 
Substitute  No  Alternative 

The  future  of  the  project  area  and  the  whole  Basin,  without  Union 
Lake  or  another  alternative,  is  impossible  to  predict  with  certainty.  It 
would  depend  on  future  actions  of  Federal  and  State  legislators  as  well  as 
individual  landowners.  However,  the  abandonment  of  the  project  would 
probably  result  in  the  following  impacts:  (a)  The  funds  and  manpower 
effort  which  have  already  been  invested  in  the  project  would  be  lost. 

These  constitute  approximately  $2,330,000  (Aug  1974).  (b)  There  would  be 

continued  flood  hazard  in  the  lower  Bourbeuse  and  Meramec  Rivers  due  to  the 
absence  of  flood  protection  measures  for  both  urban  and  agricultural  areas. 
Major  floods  have  occurred  on  the  average  of  about  once  every  six  years; 
however,  portions  of  the  bottomlands  have  experienced  flooding  almost 
annually.  (c)  Without  the  construction  of  Union  Lake,  or  the  imple¬ 
mentation  of  another  alternative,  the  Bourbeuse  River  will,  continue  to 
deter  ioriate.  Clubhouses  will  probably  become  more  prevalent,  and  in 
the  absence  of  planning  and  zoning,  the  proposed  lake  site  may  eventually 
become  a  rural  slum.  This  has  occurred  on  the  lower  Meramec  River  where 
deteriorating  clubhouses,  refuse  along  the  banks,  and  water  pollution 
have  created  an  undesirable  environment.  (d)  The  waterbased  recreation 
needs  of  the  St.  Louis  Metropolitan  Area  would  continue  unsatisfied.  The 
Bureau  of  Outdoor  Recreation  and  the  National  Park  Service  evaluated  the 
recreation  needs  of  the  Meramec  Basin  in  Appendix  M  <>f  the  Comprehensive 
Basin  Study.  This  document  forecasts,  if  the  project  had  been  operative, 
an  annual  recreation  attendance  at  Union  Lake  in  1970  of  1,500,000  visitor 
days.  (e)  The  opportunity  for  a  great lv  expanded  fishery  would  be  fore¬ 
gone.  (f)  The  need  in  the  lower  Meramec  Basin  for  municipal  and  industrial 

water  supply  and  water  quality  control,  as  indicated  by  the  U.  S.  Department 
of  Health,  Education,  and  Welfare,  Public  Health  Service  in  its  report  of 
December  1964,  would  not  he  met.  (g)  Labor  that  would  he  used  in  project 
construction  and  operation  may,  in  the  absence  of  the  project,  be  unemployed 
or  underemployed.  The  impact  of  the  project  on  the  local  economy,  which 
would  accrue  through  the  development  of  tourism  and  recreational  industries 
in  the  Union  Lake  project  area,  would  also  he  foregone. 
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(h)  The  opportunity  to  improve  navigation  on  the  Mississippi  River  would 
be  foregone.  (i)  There  would  be  no  earthmoving  or  blasting  operations 
associated  with  construction  and,  consequently,  the  temporary  impact  of  air 
and  noise  pollution  would  be  eliminated.  (j)  Approximately  8,500  acres 
would  remain  in  agricultural  production.  About  2,600  of  these  acres  would 
have  been  inundated.  (k)  Sand  and  gravel  recovery  in  the  project  area 
would  continue  and  the  replenishment  of  downstream  sand  and  gravel  resources 
would  not  be  affected.  Five  caves,  2  of  which  fall  into  the  normal  pool, 
and  3  springs,  1  of  which  falls  in  the  normal  pool,  would  not  be  affected, 
(m)  The  stream  fishery  and  its  associated  biological  communities  would 
remain.  (n)  Approximately  4,000  acres  of  forest  would  not  be  inundated. 

(o)  The  continued  productivity  of  a  large  acreage  of  highly  productive 
wildlife  habitat  would  not  be  lost.  (p)  The  habitat  of  several  rare 
species  of  mussels,  three  rare  species  of  amphibians,  one  rare  or  endangered 
species  of  birds,  and  12  rare  species  of  mammals  would  not  be  destroyed. 

(q)  Approximately  36  miles  of  canoe  and  float  streams  would  not  be  elimi¬ 
nated.  (r)  Other  alternative  water  resource  developments  in  the  area  would 
not  be  foreclosed. 

The  no-action  alternative  has  not  been  recommended  because  it  would 
not  supply  the  short  and  long-term  needs  of  the  Basin  in  terms  of  flood 
control,  recreation,  and  water  supply.  In  the  short  run  most  of  the  desir¬ 
able  environmental  aspects  of  the  project  area  would  remain  intact  if  the 
project  was  abandoned.  However,  because  of  the  ever  increasing  residential 
and  recreational  demands  of  the  St.  Louis  area,  the  no-action  alternative 
would  lead  to  the  eventual  loss,  through  uncontrolled  land  development  along 
the  river,  of  many  of  the  environmental  amenities  which  presently  exist  in 
the  project  area.  Of  all  possible  alternatives  to  Union  Lake,  no-action  may 
prove  the  least  desirable  long-term  solution  from  an  economic,  environmental 
and  social  standpoint. 

6. 3.2.2  Preservation  of  the  Bourbeuse  River  for  Recreational  and 
Scientific  Purposes 

Another  alternative  is  that  of  preserving  the  Bourbeuse  River  in 
its  present  state  for  recreational  and  scientific  purposes.  The  passage  of 
the  Wild  and  Scenic  Rivers  Act  (PL  90-5422)  in  1968  recognized  the  need  to 
preserve  outstanding  wild,  scenic,  and  recreational  rivers.  Presently, 
Missouri  has  one  unit  included  under  the  act,  the  Eleven  Point  River,  and 
one  in  the  list  of  potential  additions,  the  Gasconade  River.  Also,  the 
Current  River  is  an  Ozark  Scenic  River.  Other  rivers  could  be  included, 
provided  they  meet  two  requirements:  (1)  the  basic  qualifications  for 
classification  as  wild,  scenic,  or  recreational;  and  (2)  they  obtain  appro¬ 
priate  Federal  or  State  legislation  for  preservation  with  approval  of  the 
Secretary  of  the  Interior.  The  Wild  and  Scenic  Rivers  Act  established  the 
three  classifications: 

a.  Wild  Rivers:  Those  rivers  or  sections  of  rivers  that  are  free 
of  impoundments  and  generally  inaccessible  except  by  trails,  with  water¬ 
sheds  or  shorelines  essentially  primitive  and  water  unpolluted.  These 
represent  vestiges  of  primitive  America. 
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b.  Scenic  Rivers:  Those  rivers  or  sections  oi  rivers  that  are 
tree  of  impoundment,  with  shorelines  or  watersheds,  still  largely  primitive 
and  shorelines  largely  undeveloped,  but  accessible  in  places  hv  roads. 

o.  Re creat tonal  Rivers :  Those  rivers  or  sections  of  rivers  that 
are  readily  accessible  by  road  or  railroad,  that  mav  have  some  development 
along  their  shorelines,  and  that  may  have  undergone  some  impoundment  or 
diversion  in  the  past. 

Under  guidelines  established  by  the  Federal  Government,  the 
Bourheuse  River  does  not  quality  as  a  wild  river  because  of  existing  access 
and  development.  However,  some  of  the  Bourheuse  River  mav  qualify  as  a 
scenic  river,  and  much  of  the  river  would  quality  as  a  recn  at  ional  river. 
Under  tiiis  concept,  the  river  in  the  project  area  would  be  retained,  as 
much  as  possible,  in  its  existing  state,  and  acquisition  ot  land  bv  fee 
or  easement  along  the  river's  borders  would  make  the  river  more  accessible 
to  fishermen,  boaters,  hunters,  and  other  recreat i on i st s .  Within  the  area 
designated  for  these  class i f icat ions ,  development  could  he  controlled. 
Within  this  area,  channelization  or  i.  poundment  would  he  prevented  or  cur¬ 
tailed.  As  a  further  extension  of  the  concept ,  the  mu int onance  of  the 
river  in  a  free-flowing  state  could  result  in  the  establishment  of  pro¬ 
tected  areas  for  aquatic  and  terrestrial  habitats  in  and  along  t he 
Bourheuse  River.  It  is  noted  that  the  Bourheuse  River  is  not  as  qualified 

for  scenic/recreational  river  status  as  the  upper  Merumec  and  its  tribu¬ 

taries,  the  Huzzah  and  Oourtois  Creeks.  The  water  in  the  Bourheuse  is  not 
as  clear,  nor  is  the  flow  as  adequate  for  floating. 

Properly  managed,  this  plan  would  probably  involve  the  least 
environmental  ctiange  and  much  of  the  high  quality  env  i  ronment  now  present 

would  be  preserved.  If  this  plan  were  in  effect,  there  would  be  increased 

recreational  and  developmental  pressures  adjacent  to  t he  recreational  area, 
and  these  would  tend  to  degrade  the  quality  of  the  present  environment. 

The  plan  would  not  provide  the  solution  ot  flood  control  or  water  supply 
needs  of  the  Basin;  nor  would  it  satisfy  the  great  demand  lor  tint  water 
recreation  in  the  Basin.  It  would,  however,  el  initiate  present  and  tuture 
development  within  floodprone  areas  of  the  recreation  area. 

6. 3.2. 3  National  Recreation  Area  Proposals 

a.  Jefferson  County  Planning  and  Zoning  Commission  and  St.  Louis 
County  Planning  Commission:  In  19b7  a  proposal  was  made  bv  the  above- 
mentioned  agencies  for  a  national  recreation  men  in  the  lower  Meramec 
Basin.  The  proposed  area  included  51  miles  ot  the  Meramec  River  from 
Pacific,  Missouri  to  the  Mississippi  River,  and  14. S  miles  of  the  Big  River 
from  Byrnesville,  Missouri  to  the  Meramec  River,  is  well  as  74,800  acres  of 
adjacent  land.  Planned  recreational  facilities  included  camp  and  picnic 
grounds,  beaches  riding  and  hiking  trails,  boat  ramps,  and  scenic  roads. 

The  impacts  of  this  proposal  would  he  similar  to  those  that  are 
discussed  under  the  scenic/recreational  river  alternative  in  b.i.J.2. 
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Properly  managed,  chis  plan  would  be  of  great  environmental  value 
to  tlie  St.  Louis  area.  It  would  not;  however,  provide  a  solution  to  the 
flood  control  or  water  supply  needs  of  the  Basin;  nor  would  It  satisfy  the 
great  demand  for  flat  water  recreation  in  the  Basin.  It  would,  however, 
eliminate  future  development  within  floodprone  areas  of  the  recreation 
area.  The  proposal  does  not  include  the  Bourbeuse  River. 

This  proposal  was  superseded  by  a  national  recreation  area  proposal 
sponsored  by  the  Bureau  of  Outdoor  Recreation  and  National  Park  Service  and 
is  discussed  below. 

b.  Bureau  of  Outdoor  Recreation  and  National  Park  Service:  The 
Bureau  of  Outdoor  Recreation  and  the  National  Park  Service  proposed  on 
26  October  1969,  the  establishment  of  a  National  Recreation  Area  in  the 
Meramec  Basin.  This  facility  would  be  along  the  Meramec  River  from  its 
mouth  to  Maramec  Springs  Park.  The  area  would  include  the  river  and  adja¬ 
cent  lands,  as  well  as  Meramec  State  Park,  the  Huzzah  Wildlife  Area,  and  the 
proposed  Corps  of  Engineers  Meramec  Park  and  Union  Lake  projects.  The 
National  Park  Service  would  administer  the  section  from  Maramec  Springs  Park 
(river  mile  168.8)  to  Times  Beach  (river  mile  34.0),  a  distance  of  134.8 
miles.  Local  agencies  would  have  administrative  responsibility  for  the 
segment  from  Times  Beach  to  the  mouth  of  the  Meramec.  A  commission  would 
be  established  to  plan  a  regional  open  space  and  recreation  area  along 
the  Meramec  River  between  the  mouth  and  Times  Beach.  Supplemental  Federal 
grants  of  up  to  30  percent,  in  addition  to  the  existing  standard  Federal 
grants  of  50  percent,  would  be  provided  to  local  agencies  for  public  ac¬ 
quisition  or  development  of  lands  for  recreation  along  the  lower  Meramec. 

At  a  meeting  held  in  Jefferson  City,  Missouri,  on  4  March  1970, 
chaired  by  the  Director  for  Missouri  State  Park  Board,  and  attended  by 
representatives  of  the  concerned  Federal  and  State  agencies,  the  Director 
opposed  the  plan  on  behalf  of  the  Missouri  Inter-agency  Council  for  Outdoor 
Recreation.  An  effort  was  made  by  a  representative  of  the  Bureau  of  Out¬ 
door  Recreation  to  reconcile  the  State  objections,  but  without  success. 

A  new  study  was  to  be  requested  by  the  State  from  below  the  Meramec  State 
Park  to  the  mouth  of  the  Meramec  River.  To  date,  this  new  study  has  not 
been  made. 

The  National  Recreation  Area  plan  includes  Meramec  Park  Lake,  and 
the  environmental  impacts  expected  in  the  project  area  would  be  similar  to 
those  discussed  in  PART  FOUR  of  this  statement.  The  environmental  impact 
of  a  National  Recreation  Area  on  the  entire  Basin  is  beyond  the  scope  of 
this  discussion;  however,  properly  applied,  the  plan  could  be  of  great 
environmental  benefit  to  the  Basin. 

6. 3. 2. 4  Nonstructural  Flood  Damage  Protection  Measure 

a.  General :  Nonstructural  measures  such  as  flood  plain  zoning, 
flood  insurance,  permanent  or  temporary  evacuation  of  the  flood  plain, 
flood  proofing,  and  early  warning  systems,  either  singly  or  in  combination, 
are  Important  alternatives  in  flood  damage  reduction  considerations,  prin¬ 
cipally  in  urban  areas.  While  nonstructural  flood  damage  prevention  mea¬ 
sures,  if  effectively  implemented,  would  reduce  the  potential  tor  increased 


SIX-15 


future  d. images,  flood  damage  to  existing  developments  would  not  be  elim¬ 
inated.  The  application  of  nonstructur.i  flood  damage  prote  _ion  measures 
do  not,  in  themselves,  involve  significant  environmental  impacts. 

b.  !•’  1  ood-l'roof  i  ng :  Manv  of  t 1  l  .  •  existing  urban  developments  in  the 
lower  Meratnee  River  Valiev  are  situated  so  as  to  make  flood-proofing  imprac¬ 
tical.  The  cost  ot  flood-proofing  the  buildings  or  portions  of  the  towns 

in  the  flood  plain  bv  raising  the  structures,  elimin.it  ing  the  basements  or 
construction  ol  flood-proof  foundation  wall:,  would  often  exceed  the  value 
of  the  structures  protected.  The  development  in  the  lower  Me r ante c  River 
Valley  which  would  be  influenced  by  the  I’nion  Take  and  which  needs  protec¬ 
tion  consists  of  approximately  13,780  acres  of  agriculture,  art  an  and 
recreation  lands.  Flood-proof  ing  tei  hn  i.pie  .  do  not  providt  gietction  to 
existing  agricultural  development  as  *  he  latul  would  still  tlm  t  without 
stream  flow  regulations. 

c.  Flood  I’lajat  Insurance:  Flood  plain  insu:  it.ci  is  .iv.iil.V'le 

under  two  programs  -  the  National  Flood,  i  nsur.itve  Proc.ram  and  tiie  Ftder.il 
Crop  Insurance  Corporation.  The  National  Flood  Insurance  i’r  .gram  was 
established  under  the  Housing  and  1’rh.m  hove !  apment  Ai  t  :  !  'uS  t,<  make 

limited  amounts  of  flood  insurance,  which  .as  j.r.  >.  iou  .  1  .  ur.  a  va  .  I  at.  Ie  :  rom 
private  insurers,  available  t <.)  propertv  outlets  hv  r.u  m  .  t  i  t'edeial  -••ub- 
sidv.  In  return  for  this  subs  ids',  the  Ac  i  re. pi  i  i  es  <  tiat  :  tie  and  1  ee  U 
governments  adopt  and  enforce  land  use  .md  control  niva.-un  •  -  that  will  guide 
future  development  of  land  in  flood  prime  ir.-ts  in  order  avoid  r  reduce 
future  flood  damage.  Agriculture  products,  stn  it  as  i rops  and  l  .e-tock  are 
not  insurable  under  the  National  Flood  insurance  program. 

Some  crops  in  a  limited  numht r  of  counties  in  t  in  Ini'  oi  states 
are  eligible  to  receive  insurance  coverage  by  the  Federal  Crop  Insurance 
Corporation.  In  Missouri,  downstream  from  Union  Take,  Franklin  County  is 
the  only  county  within  the  scope  of  the  Corporation's  program.  As  a  prac¬ 
tical  matter,  the  Corporation  generally  excludes  flood  pi  iin  lands  from  the 
insurance  program  because  the  risks  are  so  great  that  farmers  cannon  afford 
the  premiums. 

d.  Flood  Plain  Evacuation:  Flood  plain  evacuation  or  the  reloca¬ 
tion  of  facilities  which  are  in  a  flood  plain  to  areas  outside  the  flood 
plain  is  a  means  for  eliminating  flood  damages.  I.and  values  in  the 
Bourbeuse  and  Meramec  River  flood  plains  have  been  increasing  at  a  rate  of 
10  percent  per  year,  and  it  is  estimated  that  the  land  and  structures  in 
the  Meramec  and  Bourbeuse  flood  plains  now  have  a  value  of  $48,786,000  for 
the  28,940  acres  directly  involved  (i.e.,  in  the  Bourbeuse  Valley  between 
Union  dam  and  confluence  of  the  Bourbeuse  and  Meramec  Rivers  and  in  the 
Meramec  Valley  below  the  confluence  of  the  Bourbeuse  and  Meramec  Rivers). 
Although  there  are  instances  where  this  alternative  is  useful,  it  is  not 
considered  practical  to  relocate  the  facilities,  residences,  utilities,  and 
transportation  facilities  in  the  Meramec  River  flood  plain.  This  alterna¬ 
tive  would  generate  vigorous  opposition  in  the  urbanized  lower  Meramec  River 
Basin.  The  use  of  this  alternative,  in  effect,  negates  the  income-producing 
capability  of  the  land.  Private,  taxable  income  is  eliminated  and  the  tax 
base  for  Government  purposes  is  adversely  affected. 
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e.  Flood  Warning  System:  Techniques  for  forecasting  flood  1  lows 
have,  in  recent  years,  improved  in  accuracy  and  utility.  Wherever  flood 
forecasting  has  been  developed,  flood  warning  systems  can  be  established 
which  notify  flood  plain  occupants  when  flooding  is  likely.  This  enables 
them  to  remove  property  above  the  flood  level,  remove  goods  outside  the 
flood  plain,  reschedule  operations,  move  machines  and  equipment,  etc. 

['he.se  measures  will  reduce  the  damages  which  would  otherwise  accrue  from 
flooding.  This  alternative  would  not  reduce  the  flood  damage  to  agricul¬ 
tural  lands.  The  disruption  of  agricul  ural,  manufacturing,  and  commercial 
operations  with  the  attendant  costs  would  still  occur.  Damages  to  rail¬ 
roads,  roads  and  streets,  and  utilities  and  other  immovable  facilities 
would  still  occur. 

f.  Flood  Plain  Zoning:  The  flood  plain  of  the  Meramec  River  or 
portions  thereof  that  are  subject  to  frequent  inundation  can  be  zoned  to 
prevent  utilization  which  will  result  in  large  damages  when  floods  occur. 

I  his  does  not  mean  that  all  use  would  be  eliminated  from  the  flood  plain. 
Zoning  would  provide  for  the  establishment  of  uses  which  would  be  compat¬ 
ible  with  the  potential  flood  hazard  and  would  minimize  flood  damages. 
Examples  ol  the  permitted  uses  would  be  grazing  land,  parks,  and  some  types 
of  playgrounds.  St.  Louis  and  Franklin  Counties  have  zoning  laws,  and  the 
St.  Louis  County  ordinances  presently  provide  that  large  areas  be  set  aside 
tor  open  space  and  agriculture  purposes.  However,  there  are  definite  prob¬ 
lems  associated  with  flood  plain  zoning.  There  is  considerable  pressure  on 
the  zoning  and  planning  commissions  for  the  granting  of  exemptions  from  the 
zoning  plan  as  the  demand  for  residential,  commercial  and  industrial  land 
increases.  The  planning  and  zoning  regulations  of  Jefferson  County  have 
been  repealed.  Further,  flood  plain  zoning  would  not  reduce  the  damages 

to  agricultural  lands  and  existing  facilities  in  the  lower  Meramec  Basin. 

b.3.3  STRUCTURAL  ALTERNATIVES 

There  are  several  structural  alternatives  to  Union  Lake.  They 
differ  from  the  nonstruct ural  alternatives  in  that  they  would  require  some 
tvpe  of  construction  and  would  have  some  immediate  and  direct  impacts  on 
Lhe  environment. 

6 . 3. 3. 1  Dry  Lake 

The  objective  of  a  single-purpose  dry  lake  would  be  to  provide  the 
same  degree  of  flood  protection  as  Union  Lake,  while  leaving  the  river  above 
the  dam  site  free  from  permanent  impoundment.  A  dry  lake  would  impound 
flood  waters  behind  the  dam  and  discharge  the  stored  flood  water  at  a  non¬ 
damaging  rate  not  exceeding  the  channel  capacity.  This  alternative  could 
satisfy  the  same  flood  control  needs  as  Union  Lake.  Tf  such  an  alternative 
was  adopted,  the  "dry”  lake  would  have  a  normal  pool  of  1,000  acrea  and  a 
maximum  flood  pool  of  9,640  acres,  with  a  maximum  fluctuation  of  65  feet. 
(This  would  compare  to  the  authorized  project's  normal  pool  of  6,600  acres, 
maximum  flood  pool  of  12,900  acres  and  maximum  fluctuation  of  32  feet.) 

The  dry  lake  would  subject  fewer  acres  to  periodic  inundation  and,  conse¬ 
quently,  fewer  acres  would  be  affected.  It  would  also  subject  very  lew 
miles  of  stream  to  permanent  inundation.  Although  the  drv  lake  would 
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satisfy  the  same  flood  control  needs  as  Union  Lake,  it  would  be  of  very 
limited  use  for  recreationists,  and  would  not  satisfy  water  supply  demands. 
The  cost  of  the  dry  lake  alternative  is  $35,524,000. 

6. 3. 3. 2  Upstream  Multi-Purpose  Lakes 

An  alternative  to  the  construction  of  Union  Lake  would  be  the  con¬ 
struction  of  headwater  and  tributary  lakes.  The  Comprehensive  Basin  Study 
identified  24  such  lakes  (see  Tables  1,  3-5),  and  their  capabilities  are 
discussed  below. 

A  combined  storage  capability  of  1,320.000  acre-feet  is  required 
to  meet  the  flood  control  needs  of  the  Meramec  Basin.  A  combination  of  all 
of  the  24  headwater  and  tributary  reservoirs  considered  feasible  in  the 
Comprehensive  Basin  Study  would  have  a  total  storage  of  313,000  acre-feet. 

As  demonstrated  in  paragraph  6.2.5,  the  cost  of  this  storage  averages  about 
$540.00  per  acre-foot  of  storage  for  the  tributary  reservoirs,  and  about 
$580.00  per  acre-foot  of  storage  for  the  headwater  sites.  The  total  head¬ 
water  and  tributary  sites  would  require  54,900  acres  of  land,  and  the  cost 
of  these  24  reservoirs  would  be  about  $138,600,000.  (.By  comparison.  Union 
Lake  would  supply  528,000  acre-feet  of  storage  at  a  cost  of  about  $89.26 
per  acre-foot  of  storage.  Total  land  required  for  construction  and  opera¬ 
tion  of  Union  Lake  would  be  23,678  acres,  and  the  project  would  cost  about 
$47,000,000.) 

The  need  for  supplemental  water  supply  and  storage 

for  the  lower  Basin  by  the  year  2070  is  estimated  to  about  1,180,000  acre- 
feet.  The  total  storage  available  in  these  24  lakes  over  and  above  that 
needed  for  sediment  storage  is  about  270,000  acre-feet.  Large  reservoirs 
located  further  down  on  the  main  stream  require  20  percent  of  their  effec¬ 
tive  storage  to  make  up  for  evaporation  and  transmission  losses;  such 
losses  for  headwater  lakes  would  be  larger.  Therefore,  a  verv  conservative 
estimate  of  storage  available  for  water  supply  would  be 
200,000  acre-feet.  This  would  provide  for  only  20  percent  of  the  lower 
Basin  need. 

The  24  tributary  and  headwater  reservoir  sites  would  provide  ap¬ 
proximately  12,000  acres  of  water  surface  at  normal  pool.  This  water  sur¬ 
face  would  be  available  for  recreation  and  would  increase  the  range  of 
recreational  settings  available  to  the  recreationists,  and  would  almost 
double  the  water  surface  available  at  Union  Lake. 

The  management  and  operation  of  many  widely  scattered  reservoir 
sites  presents  a  highly  complicated  and  expensive  task,  requiring  provision 
and  maintenance  of  many  miles  of  additional  access  roads,  boat  ramps  and 
other  recreational  facilities,  as  well  as  complicated  operational  procedures 
to  synchronize  the  releases  from  numerous  reservoirs  to  satisfy  the  various 
project  purposes. 

The  environmental  impacts  attendant  to  the  implementation  of  a 
series  of  headwater  and  tributary  reservoirs  would  be  similar  in  many  ways 
to  the  impacts  of  Union  Lake,  as  the  major  impacts  are  a  result  of  inunda¬ 
tion.  However,  almost  twice  as  much  land  would  be  inundated.  It  is  likely 
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the  purposes  of  these  comparisons.  The  alternatives  are  given  below:  (a) 
Transmission  of  Missouri  River  water  to  supply  the  total  municipal  and 
industrial  water  supply  need  in  the  year  2070.  (b)  A  single-purpose  reser¬ 

voir  above  the  mouth  of  the  Big  River  capable  of  assuring  an  additional 
345  million  gallons  per  day  to  meet  the  year  2070  municipal  and  industrial 
water  supply  needs.  (c)  The  transmission  of  a  sufficient  quantity  of  water 
from  the  Missouri  River  to  make  up  the  deficiency  between  the  projected 
municipal  and  industrial  demands  and  the  available  supplies. 

Table  7.  Costs  of  each  alternative  are  compared  below: 

Summary  of  Cost  Comparisons 

Vear(s)  Construction 

Alternative  Needed  _ Cost _ 

1.  Transmitting  2020  $16,009,500 

all  added  needs  2025-2045- 

from  Missouri  2045  27,475,500 

River  2045-2070 

2.  Single  Purpose  2025  27,300,000 

Reservoir  2025-2070  195,000 

3.  Transmission  of  2025  17,823,000 

Missouri  River  2025-2045- 

water  to  supple-  2045  31,102,500 

ment  available  2045-2070 

supplies 

Alternative  No.  1  shows  that  sufficient  water  supplies  to  supply 
the  area's  needs  will  exist  until  2020.  An  additional  $16,009,500  will  be 
required  to  maintain  these  supplies  over  the  2025-2045  period.  From  2045- 
2070  further  supplies  must  be  provided  to  compensate  for  population  growth 
and  general  economic  development.  The  cost  of  this  will  be  $27,475,500. 

Alternative  No.  2  indicates  that  with  the  single-purpose  reservoir 
sufficient  water  to  supply  the  area's  needs  will  exist  until  2025,  but 
between  2025-2070  an  additional  $27,300,000  will  have  to  be  allocated  to 
maintain  adequate  supplies. 

Alternative  No.  3  reveals  that  with  the  Missouri  River  supplemen¬ 
tal  project  the  water  for  the  area  would  last  until  2025;  between  2025-2045, 
$17,823,000  more  would  have  to  be  appropriated  to  keep  pace  with  demand, 
and  an  additional  $31,102,500  would  be  required  to  compensate  for  increased 
urbanizat ion. 


117,000 

273,000 


$146,300 

399,800 


Annual  Operation 
and  Maintenance 
Cost 
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It  t he  total  construction  costs  are  evaluated  for  the  2025-2070 
period,  alternative  No.  1  would  cost  $43,485,000,  alternative  No.  2  would 
cost  $27,300,000,  and  alternative  No.  3  would  cost  $31,102,500.  The 
single-purpose  reservoir  would  require  less  expenditure  and  still  provide 
adequate  water  supplies,  although  transmission  of  water  from  the  Missouri 
River  to  satisfy  water  supply  demands  would  have  much  less  environmental 
impact.  None  of  these  alternatives  would  satisfy  the  recreational  or 
flood  control  needs  of  the  Basin. 

6. 3. 3. 5  Combination  Headwater  Lakes  and  Dry  Lake 

A  combination  of  headwater  lakes  and  a  dry  lake  would  provide 
t  loud  protection  to  the  lower  Meramec  River  Basin,  storage  for  water  sup¬ 
ply,  water  quality,  and  recreation. 

A  dry  lake  at  the  present  Union  Lake  site  would  impound  flood 
waters  behind  the  dam  and  discharge  the  stored  flood  water  at  a  non-damagiin 
rate  not  to  exceed  channel  capacity  of  4,000  c.f.s.  This  would,  in  effect, 
provide  the  same  degree  of  flood  protection  as  Union  Lake,  while  leaving 
the  river  above  the  dam  site  free  from  permanent  impoundment.  As  discussed 
in  6.3. 3.2.,  the  total  storage  capabilities  for  water  supply  and 

water  quality  in  the  24  headwater  reservoirs  represents  about  20  percent  of 
the  basin  needs.  The  environmental  impacts  of  such  a  plan  combine  the 
im; acts  of  a  greatly  fluctuating  pool  at  the  dry  lake  site  with  the  impact 
of  permanent  inundation  of  about  12,000  acres  of  land  at  the  24  lake  sites. 

This  alternative  would  eliminate  the  need  for  a  large  permanent 
impoundment  for  flood  control,  and  it  would  partially  satisfy  recreational 
demands  in  the  Basin.  It  would  not,  however,  satisfy  water  supply  and 
water  quality  needs  in  the  Basin.  The  adverse  environmental  impact  of  such 
an  alternative  and  the  total  costs  ($190,500,000)  would  be  much  greater 
than  that  of  Union  Lake  ($47,130,000). 

6.3.4  COMBINATION  OF  NONSTRUCTURAI,  AND  STRUCTURAL  MEASURES 

6. 3.4.1  General 

Various  combinations  of  levees,  small  upstream  flood  detention 
reservoirs,  along  with  nonstructural  measures  such  as  flood  plain  zoning, 
flood  insurance,  flood  plain  evacuation,  and  early  warning  svstems  could 
be  used  to  provide  for  flood  control,  recreation,  and  water  supply.  In 
order  to  be  effective  as  an  alternative  to  the  flood  protection  afforded 
by  one  large  lake,  these  combination  measures,  with  the  exception  of  up¬ 
stream  detention  reservoirs,  would  have  to  be  concentrated  in  the  reaches 
of  the  Bourbeuse  and  Meramec  Rivers  below  the  multi-purpose  lake  site. 

The  environmental  impacts  would  vary  depending  upon  the  combination  of 
measures  applied.  A  program  of  this  kind  would  require  a  cooperative 
program  of  Federal,  State,  and  local  governmental  units.  Due  to  high 
costs,  and  separate  responsibilities  among  Federal,  State  and  local  govern¬ 
mental  agencies  and  variances  in  funding  and  enabling  legislation,  these 
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alternatives,  although  possible,  would  require  extensive  cooperat ion  and 
coordination  among  agencies.  Kxatnp 1 es  of  such  alternatives  are  given 
below. 

().  ).4.2  Alternative  of  Upstream  flood  Detention  Reservoirs  with 
Flood  Plain  insurance  and  Zoning  and  I.evees 

Mi  is  corib  i  nn  t  ion  of  structure  1  and  nonst  ructural  alternatvies  could 
be  used  to  provide  recreation,  water  supply,  and  reduced  flood  damages  in 
tile  M«.  rarer  Basin.  The  24  tributary  and  headwater  sites  listed  in  Table  1 
could  partially  satisfy  flood  control,  recreational,  and  water  supply  needs 
in  the  Basin.  The  environmental  impacts  of  those  reservoirs  are  discussed 
in  6.  5.1.2. 

The  levee  component  of  this  alternative  would  consist  of  54  miles 
oi  levee.  The  levees  would  protect  8,  .125  acres  of  land  in  t:iie  lower  Mo  ranee 
River  flood  plain,  but  would  not  be  economically  feasible,  except  in  Lite 
wider  flood  plain  below  Valley  Park,  Missouri,  where  the  land  is  urban i .rod. 
In  this  area,  5,325  acres  of  developed  land  could  be  protected  at  an  esti¬ 
mated  cost  of  $39,055,000.  The  agricultural  areas  would  be  protected 
against  the  50-vear  floods  and  the  urbanized  areas  would  have  200-year  pro¬ 
tection  (see  6. 3. 3. 3). 

Flood  plain  zoning  and  insurance  would  be  the  third  component  of 
this  alternative  (see  6. 3. 2.4).  This  component  would  not  be  specifi¬ 

cally  under  the  control  of  the  contracting  agency  that  would  construct  the 
headwater  lakes  and  levee  components.  In  Missouri,  the  initiative  for  the 
enactment  of  zoning  laws  rests  with  county  or  local  governments. 

The  total  cost  of  the  upstream  headwater  detention  reservoirs  and 
the  levee  components  is  $177,655,000.  The  cost  of  implementing  flood  plain 
zoning  and  flood  plain  insurance  premiums  are  not  included.  The  total  cost 
of  the  small  reservoirs  and  the  levees  exceeds  the  cost  of  Union  Lake  by 
approximately  $130,000,000.  This  alternate,  although  more  expensive,  does 
not  furnish  the  same  protection  against  flooding  nor  meet  the  needs  of  the 
lower  Basin  for  water  supply  to  the  same  degree  as  Union  Lake. 

The  24  headwater  reservoirs  would  inundate  nearly  twice  as  many 
acres  as  Union  Lake.  (12,000  acres  vs.  6,600  acres.)  The  impact  of  the 
levee  system  would  be  to  constrict  the  river,  thus  adversely  affecting 
ciquatic  and  riparian  communities,  and  the  commitment  of  about  760  acres  of 
land  to  levee  rights-of-way.  The  nonstructural  alternatives  may  not  exert 
an  adverse  enviromental  impact. 

This  alternative  would  avoid  some  of  the  adverse  impacts  that  would 
be  caused  by  Union  Lake.  The  major  impacts  avoided  would  be:  (1)  Approxi¬ 
mately  36  miles  of  float  streams  and  associated  stream  fishery  would  not  be 
lost;  (2)  8,500  acres  of  cropland  would  not  be  lo;t  to  production;  (3)  four 
caves,  including  2  in  the  normal  pool  would  not  be  affected;  (4)  three 
springs,  one  of  which  falls  in  the  normal  pool,  would  not  be  affected. 
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6.3. A.  5  Alternative  of  Preservation,  Zoning,  Levees  and 
Construction  of  Alternate  Main  Stem  Reservoir(s) 

This  combination  of  structural  and  nonstructural  methods  would 
provide  water  supply,  reduced  flood  damages,  and  flat  water  recreation  as 
well  as  preserve  part  of  the  Bourheuse  River. 

About  65  miles  of  the  Bourbeuse  between  Highway  H  and  Union, 
Missouri,  would  be  preserved  as  float  streams  similar  to  the  Ozark  National 
River  System.  One  or  more  of  the  authorized  main  stem  reservoirs  would  be 
built  to  partially  provide  flood  control,  water  supply,  and  flat  water 
recreational  needs.  Levees  would  be  built  to  protect  urban  and  agricul¬ 
tural  land.  Undeveloped  flood  prone  land  would  be  zoned  for  uses  compati¬ 
ble  with  potential  flooding  such  as  recreation  or  grazing. 

Establishing  a  scenic  river  on  the  Bourbeuse  would  prevent  further 
uncontrolled  development  along  the  scenic  portion  of  the  river,  although 
developmental  pressures  would  increase  adjacent  to  the  preserved  area. 
Another  impact  of  establishing  a  scenic  river  near  the  St.  Louis  area  would 
be  increased  recreational  pressure.  The  Current  River  is  already  experi¬ 
encing  overuse  in  some  areas  and  a  study  is  being  made  to  determine  the 
river's  recreational  carrying  capacity;  a  similar  plan  could  be  prepared 
for  the  Bourbeuse  River. 

The  impacts  created  by  an  alternate  reservoir,  such  as  one  on  the 
Meramec  or  Big  Rivers,  would  be  similar  to  those  described  in  PART  FOUR. 

Of  the  other  four  authorized  reservoirs,  only  Meramec  Park  Lake  has  a 
greater  storage  capacity  than  Union  Lake  (see  Table  1).  Union  Lake  has  the 
lowest  cost  per  acre-foot  and  the  second  lowest  land  requirement  per  acre- 
foot  of  water  storage  (see  Table  5). 

The  impacts  that  would  occur  from  building  levees  are  similar  to 
those  described  in  6. 3. 3. 3. 

An  uncertainty  of  this  alternative  would  be  the  zoning  portion.  As 
mentioned  in  6.3 .2.U,  local  zoning  and  planning  commissions 

may  be  subject  to  considerable  pressure  to  grant  exceptions. 

6.3.5  SUMMARY  OF  IMPACTS 

Table  8  presents  a  summary  of  some  measurable  environmental  impacts 
for  the  major  alternatives  mentioned  above. 
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UNION  LAKE 
SUMMARY  OF  IMPACTS 
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BASIN  BOUNDARY 
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7. 


THE  RELATIONSHIP  BETWEEN  LOCAL  SHORT-TERM  USES  OF  MAN’S 
ENVIRONMENT  AND  THE  MAINTENANCE  AND  ENHANCEMENT  OF  LONG¬ 
TERM  PRODUCTIVITY 


Union  Lake  will  transfer  approximately  22,000  acres  of  private 
land  to  public  use.  When  implemented,  this  project  will  provide  a  short- 
and  long-term  resource  of  great  potential  value  to  the  people  of  Missouri 
and  the  United  States.  It  is  estimated  that  over  1,800,000  recreation¬ 
ists  will  visit  the  project  annually.  Other  benefits  include  a  high  degree 
of  flood  protection  to  a  total  of  7,020  acres  of  land  between  the  dam  site 
and  the  confluence  of  the  Meramec  River,  and  partial  protection  to  21,920 
acres  adjacent  to  the  Meramec  River,  below  the  Bourbeuse  River.  Other  long¬ 
term  benefits  include  water  supply,  low  flow  augmentation,  fish  and  wild¬ 
life  conservation,  navigation,  and  area  redevelopment.  It  is  estimated 
that  at  its  present  rate  of  sedimentation.  Union  Lake  will  exist  and  pro¬ 
vide  a  useful  resource  for  a  least  1,100  years,  although  its  degree  of 
usefulness,  as  reflected  by  the  project's  authorized  purposes,  will  pro¬ 
gressively  decrease  after  the  first  100  years  of  operation.  Although  the 
complexities  involved  in  such  predictions  make  them  quite  tenuous,  it  is 
obvious  that  the  reservoir  will  serve  its  authorized  purposes  for  a  con¬ 
siderable  length  of  time,  and  may  logically  be  considered  a  long-range 
resource  commitment. 

The  creation  of  Union  Lake  represents  a  long-term  commitment  of 
6,600  acres  of  land  that  will  be  permanently  inundated  at  normal  pool. 
Although  the  proposed  action  would  have  no  significant  effect  on  man’s 
life  support  system,  it  will  preclude  a  number  of  ways  in  which  this  area 
could  be  used.  These  impacts  are  discussed  in  detail  in  PART  FOUR,  Impacts 
and  PART  SIX,  Alternatives. 

The  most  irreversible  change  involves  the  land  that  will  be  inun¬ 
dated  permanently  by  the  normal  pool  (6,600  acres)  and  periodically  by  the 
flood  control  pool  (up  to  12,900  acres).  This  change  will  eliminate  2,183 
acres  of  crop  and  pasture  land,  50  miles  of  rivers  and  streams  (about  36 
miles  of  which  are  large  enough  to  float  a  canoe),  and  a  rich  and  produc¬ 
tive  wildlife  habitat.  These  losses  must  be  examined  in  terms  of  their 
worth  to  man  at  the  present  time  and  in  the  future. 

The  agricultural  production  that  will  be  lost  from  the  inundation 
of  cultivated  and  pasture  land  in  the  project  area  is  currently  not  essen¬ 
tial  to  the  welfare  of  the  United  States;  however,  when  one  looks  at  the 
region  as  well  as  the  nation  as  a  whole,  there  are  many  forces  at  work  such 
as  urbanization  and  the  building  of  other  reservoirs  that  are  reducing  our 
arable  land.  When  and  if  this  land  will  ever  be  needed  again  for  food 
production  will  depend  on  national  and  international  trends  in  population 
growth,  advances  in  agricultural  science,  and  many  other  interconnecting 
economic  and  cultural  developments  that  are  impossible  to  predict. 

The  free  flowing  river  and  streams  that  will  be  lost  are  not  as 
essential  to  man  as  food;  however,  they  also  are  resources  that  are  rapidly 
disappearing.  This  is  also  true  of  wildlife  habitats,  especially  those  in 
fertile  areas  such  as  river  bottoms  where  economics  usually  dictate  other 
land  uses. 
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The  United  States,  and  the  world  as  a  whole,  is  at  a  point  where 
decisions  must  be  made  concerning  what  is  desired,  what  is  presently  needed, 
and  what  is  going  to  be  needed  in  the  future.  The  precursor  of  these  deci¬ 
sions  must  be  an  inventory  of  what  resources  are  available  locally,  region¬ 
ally,  nationally,  and  internationally.  Unfortunately,  this  information  is 
not  available,  nor  is  it  possible  to  evaluate  the  impacts  of  countless 
other  projects  and  developments  that  are  currently  taking  place  and  will 
take  place  in  the  future. 

The  productivity  and  productive  uses  of  man's  environment  are  in¬ 
extricably  tied  to  the  demands  which  he  places  on  that  environment.  Union 
Lake,  like  the  present  river,  has  desirable  short  and  long-term  resource 
aspects.  The  authorized  purposes  that  will  be  satisfied  by  Union  Lake 
indicate  that  the  short-term  resource  commitments  involved  favor  the  con¬ 
struction  of  the  reservoir.  However,  there  is  currently  no  precise  mechanism 
for  the  long-term  evaluation  of  the  relative  desirability  of  a  river  or  lake 
environment  in  this  area. 
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IRREVERSIBLE  OR  IRRETRIEVABLE  COMMITMENT  OF  RESOURCES  WHICH 
WOULD  BE  INVOLVED  IN  THE  PROPOSED  ACTION,  SHOULD  IT  BE  IMPLEMENTED 


The  Union  Lake  would  permanently  change  approximately  50  miles  of 
free  flowing,  attractive  streams  to  a  clear,  attractive  lake.  About  50 
miles  of  productive  stream  fishery  and  stream  community  would  be  converted 
to  a  productive  lake  fishery  and  lake  community.  Approximately  36  miles 
of  the  inundated  50  miles  are  floatable,  representing  about  8  percent  of 
the  floatable  streams  in  the  Basin. 

Of  the  23,885  acres  of  fee  and  easement  land  required  for  project 
development,  only  the  resources  associated  with  those  6,600  acres  which 
would  be  inundated  by  the  normal  pool  are  considered  to  be  irretrieveably 
committed.  The  remaining  lands  will  undergo  resource  use  conversions,  but 
these  conversions  are  reversible.  Land  use  conversions  would  include  the 
retirement  of  approximately  8,574  acres  of  agricultural  land.  About  2,183 
acres  of  this  land  would  be  inundated  at  normal  pool,  while  the  remainder 
will  be  incorporated  into  the  project  lands.  Approximately  4,417  acres  of 
woodland  will  be  inundated  at  normal  pool.  Most  of  the  project's  8,690 
acres  of  remaining  woodland  will  be  preserved. 

The  loss  of  agricultural  and  forest  land  in  the  normal  pool  will 
be  accompanied  by  a  loss  in  highly  productive  plant  and  animal  habitat. 
Consequently,  there  will  be  a  permanent  reduction  in  wildlife  populations 
within  the  project  area. 

Three  caves  and  one  spring  will  be  inundated  within  the  normal 
pool  area.  Two  additional  caves  and  two  additional  springs  will  fall  in 
the  flood  control  pool  area. 

Noser  Mill  Resort,  a  privately  owned  fishing  and  picnicking  area, 
will  be  inundated  at  normal  pool. 

Thirty  known  archeological  sites  will  be  flooded  within  normal 
pool  area,  and  an  additional  five  sites  fall  within  the  flood  pool. 

Noser's  Mill,  a  historical  site  that  is  eligible  for  inclusion  on 
the  National  Register  of  Historic  Placeswill  be  inundated. 


Approximately  100  families  who  reside  in  the  project  area  will  be 
displaced . 

One  continuous  commercial  quarry  operated  by  the  Weber  Construction 
Company  will  be  inundated.  Replenishment  of  sand  and  gravel  downstream 
will  be  retarded. 
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COORDINATION  WITH  OTHERS 


9.1  PUBLIC  PARTICIPATION 

9.1.1  COORDINATION  LEAD INC  TO  THE  COMPREHENSIVE  BASIN  PLAN 

A  number  of  public  Hearings  and  informational  meetings  were  held 
regarding  the  plan  for  the  development  of  the  Meramec  Basin.  All  of  these 
meetings  considered  the  construction  of  Union  Lake  prior  to  and  following 
passage  of  the  Flood  Control  Act  of  1966  which  modified  the  Union  Lake 
project  and  included  it  in  the  overall  plan  for  development  of  the  Basin. 
No  public  meetings  were  held  specifically  regarding  the  environmental 
aspects  of  Union  Lake.  However,  environmental  effects  were  discussed  at 
many  meetings.  I’iie  public  hearings  were  as  follows: 

9.  1.1.1  Public  Hearing  of  7  April  1961. 

A  public  hearing  was  held  by  the  District  Engineer,  U.  S.  Army 
Engineer  District,  St.  Louis,  on  7  April  1961,  at  St.  Clair,  Missouri,  to 
obtain  the  views  of  local  interests  regarding  the  scope  and  need  for  water 
resource  developments  in  the  Meramec  River  Basin.  Approximately  1,400 
people  were  present,  representing  federal  and  state  agencies,  county  and 
municipal  organizations,  planning  bodies,  and  numerous  individual  land- 
owners. 


The  District  Engineer  in  his  opening  remarks  emphasized  that  the 
Corps  of  Engineers  had  no  plan  of  improvement  for  the  Basin  to  present  at 
this  time,  and  that  the  primary  purpose  of  the  meeting  was  to  obtain  the 
views  of  those  actively  interested  in  developments  for  the  Basin.  Repre¬ 
sentatives  of  federal  agencies  stated  that  they  would  cooperate  fully  with 
the  Corps  of  Engineers  in  preparation  of  the  study,  and  they,  in  turn, 
were  assured  by  the  District  Engineer  that  the  survey  would  be  coordinated 
with  all  agencies  having  an  interest  in  the  matter.  State  agencies,  in 
general,  cited  the  need  for  a  comprehensive  plan  of  improvement  which  would 
safeguard  the  natural  resources  in  the  Basin  and  provide  the  greatest  over¬ 
all  benefits  to  its  residents.  The  Director  of  the  Missouri  Conservation 
Commission  stated  that  a  large  scale  reservoir  program  was  needed  in  the 
Meramec  Basin,  and  that  any  costs  allocated  to  fish  and  wildlife  conserva¬ 
tion  should  be  non-reimbursable  federal  costs.  The  Missouri  State  Park 
Board  favored  a  multiple-purpose  reservoir  on  the  Meramec  with  a  fairly 
constant  water  level  located  so  that  a  part  of  the  present  Meramec  State 
Park  would  be  benefited.  it  was  the  feeling  of  the  Board  that  recreation 
benefits  should  receive  full  federal  funding  as  does  flood  control,  hydro¬ 
electric  power,  and  navigation,  and  it  opposed  any  assessment  of  local 
interests  for  recreation.  A  representative  of  the  Meramec  Basin  Corpora¬ 
tion  stated  that  the  Corporation  was  making  a  comprehensive  study  of  the 
regional  economic  problems  of  the  Meramec  Basin  and  its  related  natural 
resources,  and  that  continuation  of  cooperative  efforts  in  the  Meramec ’ s 
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problems  by  all  parties  is  needed  if  the  soundest  benefits  possible  are  to 
accrue  to  the  Basin.  The  mayors  of  numerous  communities,  as  well  as  repre¬ 
sentatives  of  Chambers  of  Commerce  and  Rotary  and  Kiwanis  Clubs,  expressed 
the  need  for  improvements  which  would  enhance  the  economic  conditions  in 
the  Basin. 


A  few  organizations  and  landowners,  some  with  direct  interest  in 
the  Basin,  expressed  qualified  opposition  to  further  consideration  for  any 
developments  in  the  Basin.  The  St.  Louis  County  Planning  Commission 
favored  zoning  the  St.  Louis  County  portion  of  the  river  valley.  A  few 
expressed  the  opinion  that  the  river  should  be  permitted  to  remain  in  its 
natural  state.  Others,  principally  bottomland  farmers,  contended  that  if 
dams  were  built,  they  would  destroy  the  Basin's  best  farming  areas.  The 
Ozark  Protective  Association  and  the  Jefferson  County  Farm  Bureau,  con¬ 
sisting  of  farmers  and  property  owners  residing  within  and  outside  the 
Big  River  B~sin,  a  major  tributary  of  the  Meramec  River,  objected  to  any 
future  plan  that  would  include  construction  of  a  dam  on  the  lower  reaches 
of  Big  River.  A  few  objected  to  further  expenditure  of  federal  funds  for 
the  purpose  of  creating  a  reservoir  for  recreational  development  in  the 
Meramec  Basin. 

The  net  impressions  gained  from  the  hearing  were  that  there  has 
been  an  increased  public  awareness  and  desire  for  water  resources  develop¬ 
ment  study  of  the  Meramec  Basin  and  that  the  overwhelming  majority  of  the 
public  concerned  favored  the  continuation  of  the  Corps  of  Engineers  study 
and  development  of  the  Basin. 

Data  and  information  obtained  at  the  hearing  were  analyzed  by  the 
Corps  of  Engineers  in  formulating  a  sound  plan  of  Basin  development  con¬ 
tained  in  the  Comprehensive  Basin  Study  report  made  under  authorization  of 
the  House  Public  Works  Committee  resolution  adopted  6  April  1960. 

During  the  study,  more  than  30  informational  meetings  were  held 
throughout  the  Basin  and  surrounding  towns  so  that  the  public  was  kept 
informed  of  developments  as  the  study  progressed.  Television,  radio,  and 
newspaper  coverage  was  also  used  for  this  purpose.  In  September  1962,  an 
illustrated  information  bulletin  describing  the  plan  of  improvement  under 
study  was  distributed  to  over  5,000  interested  persons. 

After  the  study,  a  synopsis  of  findings  was  mailed  to  5,000  persons, 
to  accompany  notice  of  public  hearing  held  in  St.  Clair,  Missouri,  on  18 
December  1963.  The  purpose  of  this  hearing  was  to  obtain  the  views  of  the 
public  in  regard  to  the  proposed  plan  of  improvement  prior  to  the  District 
Engineer's  recommendations. 

9. 1.1. 2  Public  Hearing  of  18  December  1963. 

A  public  hearing  was  held  by  the  District  Engineer,  U.  S.  Army 
Engineer  District,  St.  Louis,  on  18  December  1963,  at  St.  Clair,  Missouri, 
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to  obtain  the  views  of  local  interests  in  regard  to  the  findings  of  the 
Meraraec  River,  Missouri,  Comprehensive  Basin  Study.  A  synopsis  of  these 
findings  had  been  distributed  to  all  of  those  receiving  the  "Notice  of 
Public  Hearing"  on  4  December  1963. 

Approximately  1,000  people  were  present,  representing  federal  ana 
state  agencies,  county  and  municipal  organization,  planning  bodies,  numerou 
individual  landowners,  and  other  interested  participants. 

The  District  Engineer  reviewed  the  "Synopsis  of  Findings”  and  sum¬ 
marized  the  elements  of  the  Basin  plan  which  were  presented  therein.  The 
proposed  improvements  were  depicted  on  a  large  map  of  the  Meramec  Basin. 

The  first  statement  was  made  by  Congressman  Clarence  Cannon,  repre 
sentative  from  the  9th  Congressional  District,  which  includes  Franklin  and 
Gasconade  Counties,  major  portions  of  which  lie  within  the  Meramec  Basin. 
Mr.  Cannon  expressed  wholehearted  support  of  the  Basin  plan  and  further 
stated  that  he  had  discussed  his  views  with  Congressmen  Ichord,  Curtis,  and 
Karsten,  who  requested  that  he  "assure  them  that  we  will  cooperate  with 
them  in  any  way  we  can." 

The  District  Engineer  read  a  letter  which  had  been  received  from 
Senator  Stuart  Symington,  which  stated  in  part: 

"I  have  not  had  an  opportunity  to  study  in  detail  the 
plan  which  the  Corps  of  Engineers  will  propose  on 
December  18th.  Based  on  preliminary  reports,  however, 
it  would  appear  the  plan  you  will  present  offers  a  sound 
way  to  meet  the  present  and  future  water  needs  of  the 
Meramec  River  Basin,  and  at  the  same  time  will  help 
assure  economic  growth  and  prosperity  for  this  section 
of  our  country." 

Mr.  Clifford  Summers,  representing  the  Governor  of  Missouri, 
stated  that  an  Advisory  Committee  appointed  by  the  Governor  and  represent¬ 
ing  the  various  state  agencies  having  a  pertinent  interest  in  the  develop¬ 
ment  of  the  Meramec  Basin  pledged  its  support  of  the  comprehensive  develop¬ 
ment  of  the  Meramec  Basin.  This  Committee  had  worked  with  the  Corps  in  the 
development  of  a  plan  of  improvement  and  believes  that  the  resulting  plan, 
as  proposed,  will  fulfill  what  the  Committee  considers  should  be  accom¬ 
plished  in  river  basin  planning. 

Colonel  R.  E.  Smyser,  Jr.,  Executive  Director,  Bi-State  Develop¬ 
ment  Agency,  created  by  the  States  of  Missouri  and  Illinois,  read  a  state¬ 
ment  recording  the  complete  support  of  the  Agency  for  the  proposed  plans 
for  comprehensive  development  of  the  Meramec  River. 

Mr.  Eeo  Politte,  Chairman  of  the  Meramec  Basin  Corporation  Board, 
read  a  statement  of  the  Board,  comprised  of  73  members,  stating  that  the 
planning  reflected  by  the  "Synopsis  of  Findings"  had  been  established  it: 
a  sound  and  purposeful  manner. 
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Judge  Herbert;  Moss,  presiding  Judge  of  the  Jefferson  County  Court 
at  Hillsboro,  read  a  resolution  of  the  County  Court  which  recorded  it  as 
being  in  favot  of  the  Basin  plan  and,  in  particular,  that  portion  of  the 
plan  pertaining  to  the  Big  River  and  the  Starling  Airport  area.  He  further 
otfirned  the  readiness  of  t he  County  Co"  eminent  to  accept  responsibility 
and  to  respond  »o  proposals  in  the  plan  which  will  affect  Jefferson  County's 
own  view  of  its  future  development. 

Mr.  D.  Reid  Ross,  Director  of  the  St.  Louis  County  Business  and 
Industrial  Development  Commission,  read  a  statement,  which  had  been  adopted 
by  the  Commission  with  the  concurrence  of  the  St.  Louis  County  Supervisor 
and  the  Director  of  the  St.  Louis  County  Planning  Commission  supporting  the 
plan  of  the  Corp1'  of  engineers  in  bringing  water  recreation  facilities  to 
the  Meramec  Basin  and  the  St.  Louis  area. 

Mayors  and  representatives  of  the  towns  of  St.  Clair,  Steel vi lie, 
Sullivan,  Union,  Valley  Park,  Irondale,  Bourbon,  Times  Beach,  DeSoto, 

F.ureka,  Salem,  Cuba,  Pacific,  and  Fenton  read  statements  indorsing  the 
plan . 

Mr.  C.  B.  Briscoe,  President  of  the  Board  of  Public  Service,  '  ity 
of  St.  Louis,  expressed  the  interest  of  the  City  in  the  economic  develop¬ 
ment  of  the  Basin. 

Mr.  Warren  E.  Hearnes,  Secretary  of  the  State  of  Missouri,  spoke 
in  favor  of  enactment  of  legislation  which  would  insure  Missouri's  proper 
representation  in  the  development  of  the  Meramec  River  Basin  and  pledged 
his  support  and  cooperation. 

Mr.  John  F.  Hallett,  representing  the  St.  Louis  Chamber  of  Commerce, 
referred  to  an  earlier  report  of  the  Chamber  prepared  in  1957,  and  stated 
that  the  plan  presented  today  by  the  Corps  of  Engineers  is  considered  to  be 
in  perfect  harmony  with  the  Chamber's  policies. 

Mr.  John  I.  Rollings,  President  of  the  Missouri  State  Labor  Council 
AFL-CIO,  which  is  comprised  of  more  than  1,500  local  unions  anu  over 
450,000  members,  stated  that  the  "Synopsis  of  Findings"  fulfills  generally 
the  basic  thoughts  expressed  in  a  resolution  by  the  Council,  and  that  the 
proposed  Corps  of  Engineers  plan  embodies  a  well  developed  program  of  water 
use,  flood  control,  soil  conservation,  and  recreation. 

Mr.  Leonard  Neef,  representing  the  United  Sportsman's  League,  Inc. 
of  St.  Louis,  comprised  of  13  individual  conservation  and  sportsmen  organi¬ 
zations  with  a  combined  membership  of  approximately  10,000,  recommended  that 
the  comprehensive  Basin  plan  for  the  Meramec  Basin  proposed  by  the  Corps  be 
approved  at  the  earliest  possible  date  to  provide  the  best  and  urgently 
needed  uses  of  water  and  land  resources. 
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Mr.  Charles  H.  Kroll,  Chairman  of  the  Board  of  Directors  of  the 
Anglers  of  Missouri,  said:  "We  arc  hoping  that  this  plan  would  come  to  an 
immediate  conclusion  and  proceed  and  make  fishing  and  recreation  tiie  number 
one  inudstrv  in  the  State  of  Missouri." 

The  St.  I.ouis  Industrial  Recreation  Council,  representing  approxi¬ 
mately  80,000  employees  of  21  St.  I.ouis  industries,  through  its  representa¬ 
tive,  Mr.  Ross  Stones,  indorsed  the  current  plan  of  the  Corps  of  Engineers. 
Other  organi  /.at  ions  indorsing  the  plan  were  represented  by  officials  of 
local  unions,  Chambers  of  Commerce,  and  various  organizations. 

Individuals  supporting  the  proposed  plan  of  improvement  stressed 
the  importance  ot  providing  a  better  economic  environment  for  the  youth  of 
the  area,  citing  the  situation  of  high  school  graduates  being  unable  to  find 
commensurate  employment  at  home.  These  individuals  expressed  their  belief 
that  the  cure  for  this  situation  was  to  develop  the  water  resources  of  the 
Basin  to  provide  favorable  employment  and  recreation  opportunities.  Other 
individuals  cited  the  need  for  flood  control,  water  supply,  and  pollution 
abatement . 

Mr.  Richard  Horner,  representing  the  Meramec  River  Association, 
stated:  "It  is  the  view  of  the  Meramec  River  Association  that  the  so-called 

'plan  of  improvements'  is  far  too  large  in  scope,  extravagant  in  cost, 
destructive  of  natural  assets  in  the  form  of  our  native  rivers,  and  not  pro¬ 
perly  receptive  to  the  primary  need  of  the  Basin  which  is  the  development 
of  mass  water  recreation  facilities  close  to  the  center  of  population,  which 
at  the  same  time  preserves  the  upper  valley  in  its  natural  condition."  He 
furtiier  charged  that  the  findings  of  the  Corps  of  Engineers  are  not  in 
accordance  with  the  outline  provided  in  the  Washington  University  Ullman 
Report . 


Many  landowners  who  made  their  living  from  farming  in  the  area 
were  opposed  to  any  reservoir  developments,  citing  the  loss  of  productive 
land  and  their  opposition  to  being  displaced. 

Of  the  54  oral  statements,  42  were  definitely  in  favor  of  the  plan 
presented  by  the  Corps  of  Engineers,  6  were  against  the  plan,  4  favored 
alternate  developments  closer  to  St.  Louis  which  would  leave  the  clear- 
flowing  streams  undisturbed,  and  2  made  statements  for  the  record  which 
were  considered  to  be  of  a  general  nature.  Of  the  94  written  statements 
received,  73  were  considered  to  be  for  the  plan,  14  against,  and  7  of  a 
general  nature. 

9.1.2  POST  AUTHORIZATION  COORDINATION 

Table  1  presents  a  partial  list  of  meetings  attended  by  Corps 
Representatives  at  which  citizen  groups  were  informed  of  the  plan  for 
development  of  the  Meramec  Basin  and  the  contruction  of  Union  Lake. 
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St.  Louis  District,  Corps  of  Engineers. 


Dec  f-8  Stephan  Memorial  St,  Louis,  Mo.  Me  ranee  Mas  in  Plan  lee  Briece 

Methodist  rhurch 
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In  addition,  the  Meramec  Basin  Corporation  and  its  successor 
organization,  the  Meramec  Basin  Association,  held  numerous  meetings  through 
out  the  Basin.  The  purpose  of  these  meetings  was  to  inform  citizen  groups 
about  the  plan  for  development  of  the  Meramec  Basin. 

9.1.3  CURRENT  ATTITUDES  TOWARD  WATER  RESOURCE  DEVELOPMENT 

9 . 1 . 3 . 1  Publ ic  Op  in ion  Survey . 

In  July  and  August  of  1972,  the  Public  Opinion  Survey  Unit  (POSU), 
Business  and  Public  Administration  Research  Center,  University  of  Missouri, 
Columbia,  conducted  a  survey  of  public  attitutes  toward  the  development  of 
Meramec  Park  Lake  and  Union  Lake.  Findings  in  this  section  are  abstracted 
from  a  more  detailed  discussion  in  Ryckman,  e£  al,  1973.  The  survey  was 
conducted  in  two  areas.  One,  the  User  Region,  consisted  of  the  southeast 
quarter  of  Missouri,  including  St.  Louis.  The  other  area  of  study,  the 
Contributor  Area,  consisted  of  Franklin,  Crawford  and  Washington  Counties 
which  would  contain  Union  and  Meramec  Park  Lakes.  Only  the  Contributor  a- c 
is  considered  in  this  discussion. 

There  were  299  interviews  conducted  in  the  Contributor  Area. 
Seventy-two  percent  of  the  interviews  were  conducted  by  telephone,  24  per¬ 
cent  were  conducted  in  person,  and  5  percent  were  conducted  by  mail.  The 
sample  was  drawn  from  the  POSU  master  statewide  list  of  households  chosen 
on  a  probability  basis.  Interviewers  were  instructed  to  address  the  male 
head  of  the  household,  if  available,  and  otherwise  the  female  spouse. 
Demographic  characteristics  of  the  Contributor  Area  are  shown  in  Table  2. 

Table  2.  Demographic  Characteristics  of  Contributor  Area  Respondents. 

Adults  per  household:  1,  13%;  2,  69%;  3+,  18% 

Age  of  Respondents:  18-44,  42%;  45+,  58% 

Children  per  household:  0,  52%;  1-2,  32%;  3+,  18% 

Years  of  school  for  head  of  house:  0-8,  46%;  9-11,  16%;  12,  28%;  13+,  9% 
Years  lived  county:  0-9,  29%;  10-18,  15%;  19-39,  30%;  40+,  25% 

The  sample  for  this  survey  consisted  of  randomly  chosen  clustered 
households,  a  survey  technique  which  is  considered  to  be  the  most  accurate 
for  the  collection  of  survey  data  within  a  reasonable  budget.  This  sample 
is  considered  to  be  fairly  accurate;  however,  as  in  any  sample,  the  data 
reported  may  be  unrepresentative  of  the  target  population  in  certain  char¬ 
acteristics.  As  far  as  accuracy  is  concerned,  the  following  rule  of  thumb 
is  suggested:  If  this  sampling  process  were  used  20  times,  19  of  those 
times  results  would  be  within  7  percentage  points  of  the  figures  given  in 
this  report. 

Of  the  two  demographic  indices  that  lend  themselves  to  direct  com¬ 
parison  with  1970  census  data  -  age  of  respondent,  and  number  of  children 
per  household  -  sample  data  falls  in  the  zone  of  confidence  for  compara¬ 
bility  with  census  figures.  Although  the  ultimate  validity  of  this  survey 
cannot  be  known,  the  fact  that  there  is  comparability  between  sample  data 
and  census  data  adds  support  to  the  contention  that  the  survey  is  a  rea¬ 
sonably  reliable  sample  of  the  population.  Survey  demographic  data  com¬ 
pared  with  census  data  is  shown  in  Table  3  below. 


NINE-9 


Table  3.  Comparison  of  Survey  and  Census  Demographic  Data. 


Contributor  Area 
Survey  Results 

Contributor  Area 
1970  Census 

Survey-Census 

Difference 

Age  of  Respondent 

18-44 

42% 

49% 

11 

45+ 

58 

51 

Children  per  Household 

0 

52% 

45% 

11 

1+ 

48 

55 

9. 1.3. 2  Attitude  Toward  Proposed  Lake. 

Respondents  were  asked  a  total  of  13  questions  regarding  their 
attitudes  toward  lakes.  Seven  of  these  questions  are  pertinent  to  Union 
Lake  and  are  presented  in  Table  4.  (For  complete  questionnaire,  refer  to 
Ryckman,  et^  al,  1973.) 

Table  4.  Attitudes  in  Contributor  Area  Toward  Proposed  Lakes 


1.  How  many  trips  to  a  lake,  a  river,  or  other  body  of  water  have  you  or 
any  members  of  your  household  taken  in  1972? 


39%  No  trips 

18%  1-2  trips 

22%  3  or  more  trips 


2.  Have  you  heard  of  the  proposed  Union  Lake  Project? 


52%  Yes 
47%  No 
1%  Don't  know 


3.  For  this  proposed  project  a  dam  will  be  built  on  the  Bourbeuse  River, 
near  Union,  Missouri,  45  miles  southwest  of  St.  Louis,  to  create  a  lake. 
Do  you  think  the  Government  should  or  should  not  spend  tax  money  to  con¬ 
struct  this  dam? 


43%  Should 

31%  Should  not 

25%  Don't  know 
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4.  How  strongly  do  you  feel  about  your  answer,  very  strongly  or  not  too 
strongly? 


47%  Very  strongly 

27%  Not  too  strongly 

1%  Don ' t  know 

25%  Inapplicable 


5.  The  Meramec  River  Basin  Project  is  a  large  project  which  includes  Union 
Lake  and  Meramec  Park  Lake  and  a  number  of  other  dams  which  would  be  built 
on  the  Meramec  River  and  its  streams.  Do  you  think  the  Government  should  or 
should  not  spend  tax  money  to  construct  these  dams? 


6.  How  strongly  do  you  feel  about  your 
strongly? 


46% 

Should 

37% 

Should  not 

17% 

Don't  know 

answer , 

very  strongly  or  not 

57%  Very  strongly 

25%  Not  too  strongly 

0%  Don ' t  know 

17%  Inapplicable 


7.  If  Union  Lake,  which  is  45  miles  southwest  of  St.  Louis,  and  Meramec 
Park  Lake,  which  is  60  miles  southwest  of  St.  Louis,  were  developed,  how 
many  times,  if  any,  during  the  year  do  you  think  you  or  members  of  your 
household  would  visit  either  one  of  them? 


38% 

0 

times 

15% 

1 

time 

15% 

2- 

•3  times 

31% 

4 

or  more  times 

Question  2  reveals  that  52  percent  of  those  interviewed  in  the 
Contributor  Area  had  heard  of  Union  Lake.  Question  3  shows  that  74  percent 
of  the  respondents  had  opinions  as  to  whether  the  Federal  Government  should 
build  Union  Lake  or  not.  Of  those  respondents  expressing  an  opinion,  58 
percent  (43%  i  74%)  were  in  favor  of  the  project. 

A  comparison  of  Questions  1  and  7  reveals  that  although  40  percent 
of  those  interviewed  in  the  Contributor  Area  reported  that  they  visited  a 
river,  lake,  or  other  body  of  water  at  least  once  in  1972,  61  percent  of 
the  respondents  in  the  Contributor  Area  anticipated  that  they  would  utilize 
Union  Lake's  or  Meramec  Park  Lake's  facilities  at  least  once  a  year  if  the 
lakes  were  developed. 

Most  of  the  respondents  indicated  that  they  felt  very  strongly 
about  their  opinions,  although  those  opposed  to  the  project  were  somewhat 
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more  likely  to  ieet  strongly  about  the  issue.  It  was  also  found  that  those 
who  had  heard  of  the  project  were  more  likely  to  support  it.  Approximately 
41%  of  the  respondents  had  taken  a  trip  to  a  body  of  water  in  1972.  Gener¬ 
ally,  those  who  had  taken  such  trips  were  more  likely  to  favor  the  project 
than  those  who  had  not. 

9.1. 3.3  Desired  Facilities. 

Those  respondents  who  indicated  that  they  would  visit  a  lake  at 
least  once  a  year  were  asked  if  some  specified  facilities  should  be  in¬ 
cluded.  As  indicated  in  Table  5,  the  most  desired  facilities  were  picnic 
grounds,  camping  spots,  playgrounds,  and  boating  ramps  and  docks.  The 
least  desired  facilities  include  commercial  amusements  and  games,  gift  and 
souven.ir  shops  and  cottage,  cabin,  and  motel  sites.  However,  it  should  be 
noted  that  only  the  category  of  "commerical  amusements"  was  opposed  by  more 
than  half  of  the  respondents. 

Table  5.  Attitudes  in  Contributor  Area  Toward  Facilities  by  Order  of 
.’reference . 


Should  be 
Included 

Should  not 

Be  Included 

No 

Preference 

a . 

Picnic  grounds 

98% 

1% 

1% 

b. 

Camping  spots 

95 

2 

4 

c . 

Playgrounds 

92 

5 

3 

d. 

Facilities  for  boats,  such 
as  docks  and  launching  ramps 

89 

7 

5 

e. 

Spaces  for  campers'  trailers 

85 

11 

4 

f . 

Hiking,  nature  trails 

78 

7 

15 

g- 

Restaurants  and  luncheon  counters  76 

21 

4 

h. 

Convenience  stores,  laundry,  etc 

.  74 

16 

10 

i . 

Sightseeing  areas  such  as  caves 
and  historic  sites 

71 

13 

16 

j  • 

A  large  lodge  that  rents  rooms 
and  serves  meals 

70 

23 

8 

k. 

Smal L  cabins,  commerical  motels 

60 

29 

11 

1. 

Gift  and  souvenir  shops 

50 

43 

8 
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Land  for  people  to  buy  and 
build  cottages  on 

50% 

41% 

Commercial  amusements  such 
as  games  and  rides 

37 

57 

9.2  GOVERNMENTAL  AGENCIES 

9.2.1  COORDINATION  LEADING  TO  THE  COMPREHENSIVE  BASIN  PLAN 

The  combined  efforts  of  all  federal,  staLe,  and  local  agencies  in 

the  water  resources  field  were  utilized,  and  their  views  were  given  careful 
consideration  in  preparation  of  the  Meramec  Basin  Report.  The  federal 
agencies  which  participated  are:  the  Soil  Conservation  Service  and  Forest 
Service  of  the  Department  of  Agriculture;  the  Public  Health  Service  of  the 
Department  of  Health,  Education  and  Welfare;  the  Fish  and  Wildlife  Service, 
Bureau  of  Outdoor  Recreation,  National  Park  Service,  Bureau  of  Mines,  and 
Southwestern  Power  Administration  of  the  Department  of  the  Interior;  the 
Federal  Power  Commission;  and  the  Area  Redevelopment  Administration  of  the 
Department  of  Commerce.  The  State  of  Missouri  agencies  which  participated 
are:  the  Water  Resources  Board,  the  Division  of  Geological  Survey  and 
Water  Resources,  the  Park  Board,  the  Water  Pollution  Board,  the  Highway 
Commission,  the  Conservation  Commission,  the  Division  of  Commerce  and 
Industrial  Development,  and  the  University  of  Missouri  Extension  Service. 

As  directed  in  the  authorizing  resolution,  the  study  has  been  fully  coor¬ 
dinated  with,  and  has  taken  into  account,  the  plans  of  the  Meramec  Basin 
Corporation  in  matters  of  Federal  interest  in  the  Basin.  The  St.  Louis 
County  Planning  Commission  was  also  consulted.  The  extent  of  this  coordi¬ 
nation  and  participation  is  reflected  in  the  following  paragraphs. 

9 . 2 . 1 . 1  U,  S.  Department  of  Health,  Educat ion ,  and  Welfare  - 
Public  Health  Service. 


The  Public  Health  Service  determined  the  municipal  and  industrial 
water  supply  requirements  and  the  need  for  low-flow  augmentation  in  the 
interest  of  water  quality  control.  The  U.  S.  Bureau  of  Mines,  U.  S.  Forest 
Service,  National  Park  Service,  U.  S.  Fish  and  Wildlife  Service,  Missouri 
Water  Pollution  Board,  and  State  Division  of  Geological  Survey  and  Water 
Resources  also  assisted  in  this  study.  The  Public  Health  Service  has 
expressed  the  following  views: 

".  .  .  reservoir  storage  will  not  be  needed  for  municipal 
and  industrial  water  supplies  in  the  Upper  Basin.  In  the 
Lower  Basin,  additional  water  will  be  needed  by  1995  for 
municipal  and  industrial  water,  either  from  reservoir 
storage  in  the  basin  or  from  a  source  outside  the  basin. 

".  .  .  it  is  apparent  that  reservoir  storage  for  stream! low 
regulation  for  quality  control  will  be  needed  during  the 
study  period. 
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"('in  .'lid:.-,  l i •  !iti  indicate  tii.it  tlu*  following  reservoirs 

should  be  instructed  during  the  next  15  years: 

1-1*  m  I'pper  H  mrheiise  River 
i'uli'n  on  Pourheuse  Kiver 
1'  i in-  i'ord  on  Big  Kiver 

"We  suggest  that  reservoirs  Fine  i'ord  uiid  I'pper  Bourbeuse 

Kiver  have  top  priority,  and  Union  second  priority." 

The  Pub  i  ic  lle.iltli  Servin'  also  stated  that  the  headwater  reservoirs  lack 
sut"  t’  ie  lent  joint  -use  storage  capnc  itv  to  make  any  sign  it  leant  contribution 
to  water  dual  itv  control,  and,  consentient  lv,  it  has  made  no  comment  in 
regard  t  o  the  need  tor  authorization  of  any  of  the  headwater  reservoirs. 

v.d.l.J  U.  S.  Department  of  Ajcr  i  culture . 

United  States  Department  of  Agriculture’s  Meramec  River  Basin 
Report,  a  stud.'  o!  the  Meramec  River  Basin  bv  the  United  States  Department 
of  \gr  i  cu  1 1  arc  ,  in  cooporat  ion  with  the  Missouri  Water  Resources  Hoard, 
was  completed  in  April  1966,  as  authorized  by  Section  6,  Public  Law  566, 
bird  Congress .  The  USDA  agencies  participating  in  toe  study  were: 

Kconomic  Research  Service;  Forest  Service;  and  the  Soil  Conservation 
Service,  and  the  studv  was  coordinated  with  the  Corps  of  Engineers  Studies. 

Hie  USDA  study  included  an  inventory  of  the  land  and  land  use, 
changes  in  land  use,  needs  for  resource  development,  and  recommendations 
for  inipruV'-d  farming  practices  according  to  land  capabilities.  Recreation 
was  recognized  as  an  important  land  use. 

I  he  Department  of  Agriculture  prepared  interim  reports'  which  were 
made  available  to  the  dorps  of  Engineers  prior  to  the  completion  of  the 
report.  i  ,e  Soil  Conservation  Service  iurnishpd  designs  and  cost  estimates 
for  the  i  headwater  sites  which  were  selected  for  detailed  study.  The 
Forest  Service  provided  prelections  o!  the  ettects  of  the  development  of 
the  wood  industry  on  water  requirements .  A  report  was  also  submitted  by 
the  Forest  Supervisor  of  the  Clark  National  Forest  on  the  impact  of  the 
Basin  plan  on  the  Clark  National  Forest.  Tin"  interim  report.-:,  which  are 
shown  as  Appendices  C, ,  if,  and  1  in  tiie  Corps  of  Engineers  Volume  VI  Compre¬ 
hensive  Basin  Study,  were  as  follows: 

APPEND !  X  0  -  PART  1  -  PHYSICAL  LAND  CONDITION 

PART  2  -  DES ION  AND  COST  ESTIMATES  FOR 
HEADWATER  RESF.RVO  I RS 

APPENDIX  II  -  PLAN  OF  PARI  IC I  PAT  ION  BY  U.S.  DEPARTMENT 
OF  AOR I  CULTURE 

APPENDIX  I  -  REPORT  ON  FOREST  RESOURCE  POTENTIAL 

9..  .1.  i  U.  S.  Department  o I  the  Interior. 

a.  ecological  Survey.  Ibis  agency  assisted  in  the  water  survey 
studies  undertaken  by  the  Missouri  Water  Pollution  Board  and  participated 
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in  a  ground  water  program  undertaken  in  cooperation  with  the  Missouri  State 
Geological  Survey.  Maps  ot  the  Meramec  Basin,  prepared  by  the  U.  S.  Onc¬ 
ological  Survey,  were  used  throughout  the  study. 

b.  Bureau  ot  Mines.  The  Bureau  evaluated  the  impact  of  the  pro¬ 

posed  reservoir  system  on  the  mining  industry  in  the  Basin,  including  the 
needs  fe-  water  supply  and  the  effects  of  mining  operations  on  water  qual¬ 
ity.  :  study  of  economic  projections  and  effects  on  water  quality  and 

water  supply  was  furnished  the  Public  Health  Service.  A  report  prepared  by 
this  agency,  entitled  "Mineral  Resources  and  Mineral  Industry  of  the 
Meramec  River  Basin,  Missouri,"  was  included  in  the  Basin  Study  Report. 

c.  Fish  and  Widdjife  Service.  The  Fish  and  Wildlife  Service 
evaluated  fish  and  wildlife  aspects  of  the  Basin,  including  effects  of  the 
plan  of  improvement  under  consideration  by  the  Corps  of  Engineers.  The 
agency  recommended  additional  parcels  of  land  downstream  from  the  reser¬ 
voirs  and  adjacent  to  the  streams  be  provided  as  angler-use  sites  for  float 
fishing.  Multiple-level  intakes  in  conduits  were  recommended  to  provide 
temperature  and  oxygen  content  in  downstream  releases  suitable  for  warm 
water  fisheries.  The  effects  of  flood  protection  and  change  in  land  use 
were  evaluated  and  a  request  was  made  that  specific  areas  be  acquired  to 
mitigate  the  adverse  effects  on  wildlife.  The  Fish  and  Wildlife  Service 
has  expressed  the  following  views  in  regard  to  priority  of  construction  of 
the  reservoirs. 

"We  recommend  that  initial  construction  begin  at  Union, 

Pine  Ford  and  Virginia  Mines  Reservoirs  in  descending 
order  or  priority,  barge  impoundments  in  the  vicinity 
of  the  City  of  St.  Louis  are  necessary  to  satisfy  that 
metropolitan  area's  needs  for  water-oriented  recreation 
associated  with  fish  and  wildlife.  These  sites  are 
strategically  located  near  major  highways  radiating  from 
the  City  and  as  such  their  access  ibi 1 ity  is  assured.  We 
favor  early  construction  of  Irondalc  Reservoir  to  serve 
the  fish  and  wildLife  resources  needs  of  the  heavily 
populated  southeastern  portion  of  the  Meramec  Basin.  In 
addition,  an  impoundment  in  this  area  would  help  fulfill 
the  expanding  recreational  requirements  of  the  City  of 
St.  Louis. 

"The  establishment  of  a  small  reservoir  in  the  rugged  terrain 
of  Clark  National  Forest  would  supplv  a  basin  need  for  an 
impoundment  in  a  wilderness-type  setting,  with  extensive 
adjoining  public  lands  for  wildlife  recreation.  A  reservoir 
at  West  Fork  Huzzah  Creek  site  in  the  Huzzali  Creek  headwaters 
also  would  have  these  desired  advantages.  Moreover,  it  would 
satisfy  sport  fishing  needs  for  residents  in  the  southeastern 
portion  of  the  Basin. 

"Finally,  it  would  he  desirable  to  provide  a  reservoir  at  the 
Upper  Bourheuse  site  in  t he  northwestern  corner  of  the  Basin 
to  increase  fish  and  wildlife  recreation  opportunities  for 
residents  in  that  area. 
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d.  Bureau  of  Outdoor  Kecreat  ion  and  National  Park  Service.  The 
Bureau  of  Outdoor  Recreation  and  the  National  Park  Service  have  submitted 
a  joint  report  for  the  Meramee  Basin  Study,  entitled  "Recreation  Needs  as 
Related  to  Reservoir  Svstem  Formulated."  Their  report  includes  recommen¬ 
dations  for  priority  of  eonstruetion  for  the  Basin's  recreational  needs, 
the  anticipated  initial  visitor-day  attendance,  and  the  initial  develo,  .  on 
cost  of  the  required  recreational  facilities.  The  National  Park  Serv’tu 
prepared  the  land  development  and  operation  and  maintenance  costs,  based 
on  attendance  estimates  made  hv  the  Bureau  of  Outdoor  Recreation.  The 
Bureau  also  prepared  the  recreational  benefit  estimates.  The  Bureau  of 
Outdoor  Recreation  and  the  National  Park  Service  have  expressed  the  fol¬ 
lowing  views: 


.  .  It  is  our  understanding  that  the  Forest  Service  desires 
to  plan  and  administer  recreation  on  all  reservoir  associated 
Lands  within  the  National  Forest.  Administration  by  the  Forest 
Service  is  logical  and  we  recommend  that  such  an  arrangement  be 
proposed  in  your  report.  Administration  of  recreation  facilities 
by  the  Corps  of  Engineers  within  the  National  Forest,  when  the 
Forest  Service,  too,  develops  and  administers  recreation  facilities, 
is  unnecessary  duplication.  It  is  our  feeling,  also,  that  funds 
for  recreation  development  on  Forest  associated  reservoirs  should 
be  obtained  under  project  authorization  and  appropriations." 

e.  Southwestern  Power  Administrat ion.  The  Southwestern  Power 
Administration  in  reviewing  the  hydroelectric  power  potential  expressed 
the  following  views: 


"We  tecL  that  your  office  has  thoroughly  studied  the  possibili¬ 
ties  of  inclusion  of  hydropower  in  the  comprehensive  plan. 
However,  based  on  data  which  you  have  supplied  us  there  is  no 
power  plan  in  which  the  power  costs  of  the  project  can  be 
recovered  by  marketing,  power  under  the  current  marketing  experi¬ 
ence  of  this  Administration.  We  forsee  no  radical  changes  in 
either  the  cost  of  hydroelectric  power  installation  or  the  price 
of  electric  power  that  would  cause  the  construction  of  power 
facilities  to  later  be  justified  at  the  project  studied." 

9.2. 1.4  Federal  Power  Commission. 


llie  commission  furnished  pertinent  power  values,  area-load  dura¬ 
tion  curves,  and  reviewed  all  proposals  for  power.  The  Federal  Power  Com¬ 
mission  expressed  the  following  views: 

"Our  power  studies  have  shown  that  there  is  a  potential 
power  market  for  10-percent  (or  less)  plant-factor 
generating  installations  for  250,000  kilowatts  at  Salem, 

400,000  kilowatts  at  Pine  Ford,  and  360,000  kilowatts  at 
Meramee  Park.  Conventional  economic  analyses  indicated 
that  on  a  basis  of  specific  power  costs  (which  in  the  case 
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1 1 1  Vii'i'.iuii-i  River  H.isia  pro  i  ec  l  s  ai.  1 1  so  separable 
i-osis)  tin-  !'■;  i  rat  ios  !i>r  these  three  projects  would  range 
t  ri'r  to  il'oiit  1.5D.  Although  we  have  not  received 

iinornati  u  :  rota  vour  oil  ice  is  to  the  a  1  located  joint 
cost  s  which  ::ii  gat  be  chargeable  to  power  at  these  three 
projects,  i :  in  no  event  appear:  tn.it  the  b/C  ratios  would 
he  reduc, d  to  less  than  unitv  hv  e  ais i de r a t i on  of  these 
charges . 

"Pursuant  to  the  ton-going  we  recommend  that  you  include 
in  vour  eompreiieiis  i ve  Basin  report  a  presentation  ot  the 
three  hydroelectric  projects  suggested.  We  do  not  suggest 
that  you  in.  .o-.maend  author  izat  ion  of  the  construction  of 
these  projects:  however,  we  believe  the  report  should 
state  that  although  presenting  a  favorable,  picture  on  the 
basis  of  conventional  economic  analyses,  the  power  develop¬ 
ments  are  not  recommended  lor  aut  hor  izat.  ion  hv  reason  of 
the  fact  that  t  h»  Southwestern  Power  Administration  has 
stated  they  cannot  dispose  of  the  power  output  at  the  prices 
i  ml  i cat ed . 

"At  the  meeting  in  vour  office  on  October  15  it  is  understood 
tlie  SPA  representative  stated  that  his  Agency  could  obtain 
pumped  storage  power  in  Arkansas  at  lowvi  costs  than  those 
indicated  for  the  Merainec  River  Basin.  It  is  likely  that 
there  are  higher  heads  in  Arkansas  and  that  the  unit  cost 
for  pump-back  hydroelectric  power  there  would  be  less  than 
in  the  Mer.nm a  Basin.  However,  it  is  our  view  that  Meramec 
Basin  power  would  he  integrated  with  electric  power  resources 
in  the  ill inoi: -Vissouri  power  pool  (SPA's  15  and  40),  and 
possibly  1 1  -o  w i r h  those  in  the  Kansas  Pity  area.  There  is 
aorw  question  t hat  projects  in  Arkansas  could  compete  with 
Morumec  Basin  project  s  in  this  marker  area  due  to  the  likely 
greater  transmission  costs  required  to  properly  integrate 
these  more  remote  plants  with  the  «•}.  c!  r  ic  power  supply  in 
ttic  market  area  considered." 

1.5  i  .  S.  department  of  Co; . .  <*  -  Area  Redevelopment 

Adm  i  ii  i  s  t  ra  t  i  on  . 

The  Area  Ri-deve lopnent  Adm in  ist ra t  ion  assisted  in  developing  data 
wherebv  project  benefits  from  economic  development  in  the  area  could  be 
evaluated . 

9.2. 1.6  Missouri  State  Agencies. 

a.  Division  of  Geological  Survey  and  Water  Resources ■  The  State 
Geologist  actively  assisted  the  Corps  of  Knginecrs  in  collecting  and  fur¬ 
nishing  geological  data  and  prepared  a  report  on  "Groundwater  Cse  and 
Production  Capabilities."  This  report  also  served  the  P.S.  Public  Health 
Service  in  evaluating  the  projected  needs  for  water  supply.  The  Division 
of  Geological  Survey  and  Water  Resources  expressed  the  following  views: 
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rose 

made 


"The  i'iv.i  Basin  Study  .%»  presented  in  the 

<V  t  .  1  >.  l-n.ii,  ’  in;1  out !  i:n  s  an  adequate  and  work¬ 

able  Sasi"  d.'-'.a-  i'll',  program  i  rusi  t  in  •  iew  point  of 
tile  Missoni  ;  i  It".  1 1  op  iea  1  Survey.  ante  !  lie  g  round  water 
and  bedrock  in  'in  basin  are  oar  main  Concern.  this 
endorserii'a!  is  necessarily  1  i mi  Led  to  these  features. 

The  solo'!  ion  ot  four  int  ••rmediate  and  seven  major  sites 
for  ear  1 v  .  .-as id.u ml  ion  is  eert  ilulv  in  line  with  the 
geologic  sn  i  ;  a!  ilitv  of  these  selected  sites." 

b.  i!  ••  'dark  board .  i"ne  Board  cooperated  with  tiie  National  Park 

ice  in  deter:-,  "tin  r.  re,  it  ion  developments  to  he  installed  at  various 
rvoirs  uadi  i  adv.  1  he  leilewinu  specific  recommendat  ions  have  been 

b v  the  Purl-  i'.e.ir-! . 

"i.  lia.  Missouri  State  Park  Board  has  no  funds  avail¬ 
able  it  this  time  nor  can  the  Board  assure  funds  for 

ri.'C  rent  i  1 1  dove  !  option  r  from  the  State  of  Missouri 

: o"  tii"  non-fodorai  out r ilv.it ions  toward  re  reational 
benefits.  Par t i  :  ip at i on  in  non- fedora l  contributions 
tewir!  recreational  benefits  mus_t  depend  upon  appro¬ 
priations  f *vjia  general  revenue  by  the  legislature. 

"d.  it  is  requested  that  the  Missouri  State  Park  Board 

receive  an  amount  equal  to  tiio  replacement  casts  for 
all  buildings  and  facilities  to  be  inundated  at  Moramee 
and  Washington  State  Parks. 

"3.  ft  is  requested  that  ail  inundated  state  park  land  be 
replaced  wish  land  above  the  conservation  pool  or 
similar  level  in  foe  title. 


"4.  il  is  requested  that  the  water  level  on  Moramee  Park 
Reservoir  he  fairly  eonstant . 

"5.  1;  is  requested  that  the  power  distribution  point  for  the 

Meramec  Park  Reservoir  be  Located  so  that  most  of  the 
power  lines  will  not  be  on  existing  state  park  property. 

'  understand  this  lias  been  done  at  Xorfork  Reservoir. 

At  the  present  tine  we  have  an  approximate  quarter  mile 
wide  power  right -of -wav  across  Table  Rock  State  Park;  we 
do  not.  feel  this  is  compatible  with  a  state  park. 

"b.  It  is  i  'quested  that  consideration  he  given  to  withdraw¬ 
ing  the  poj iev  of  the  Corps  of  Engineers  of  requiring  an 
equal  number  of  tree  campsites  before  a  charge  can  be 
made  on  licensed  areas. 

"7.  It  is  recommended  that  the  joint  land  acquisition  policy 
of  t.ht'  Corps  of  Engineers  and  Department  of  interior  as 
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now  in  effect  be  the  guide  Lor  purchasing  Land. 


k  k  k 


"The  above-  comments  are  in  no  way  to  mean  that  this  depart¬ 
ment  upi'm  i-s  the  Meramec  Basin  Project.” 

c  Wy^t e* r  Pollut  ion  Board.  The  Board  undertook  a  stream  survev 

in  the  Meramec  Basin  and  collected  field  data  with  a  portable  laboratory. 
It  has  established  -SO  stations  at  which  it  is  continuing  to  collect  data 
which  are  being  t  urn i sheet  to  the  Public  Health  Service.  The  Board  held 
a  public  hearing  on  c'2  Julv  i  9b  1  in  Union,  Missouri,  regarding  pollution 
in  tiie  Meramec  River,  at  which  time  statements  were  presented  by  various 
federal  agencies. 

d.  State  Highway  Jlommiss ion.  The  Commission  has  reviewed  the 
road  relocations  in  the  Basin  plan  and  stated  that  its  future  improvements 
will  be  planned  so  as  to  minimize  relocations  due  to  reservoirs.  The 
Highway  Commission  expressed  the  following  views  in  regard  to  the  main 
stream  and  tributary  stream  reservoir. 

"As  we  were  represented  at  the  meeting  in  St.  Louis  on 
October  15,  1963,  concerning  tiie  economic  analysis  of 
major  and  intermediate  reservoirs  considered  in  the 
Meramec  River  Basin  Study  and  have  reviewed  tiie  data 
presented  at  that  time,  this  is  to  advise  that  we  have  no 
changes  do  recommend  in  tiie  findings  that  were  presented." 

e.  Conservation  Commission.  The  Commission  has  assisted  the 
U.S.  Kish  and  Wildlife  Service  in  coordinating  that  agency's  responsibili¬ 
ties  in  connection  with  the  current  study  of  tiie  Meramec  River  Basin.  The 
Conservation  Commission  has  presented  the  following  views: 

" The  Missouri  Conservation  Commission  now  owns  and  manages 
6,078  acres  of  land  in  its  Huzzah  wildlife  area.  Some  900 
acres  of  this  land  will  be  inundated  by  Meramec  Park  Reservoir. 
Tiie  Missouri  Conservation  Cormission  lias  requested  4,400  acres 
be  acquired  and  made  available  to  that  agency  for  the  Huzzah 
wildlife  area  in  mitigation  for  terrestrial  habitat  inundated 
by  the  proposed  reservoir  system  for  the  Basin.  The  Governor's 
Advisory  Committee  on  the  resurvey  of  the  Meramec  Basin  also 
recommends  that  all  of  tiie  4,400  acres  requested  by  the  Missouri 
Conservation  Commission  in  mitigation  for  terrestrial  habitat 
inundated  by  the  reservoir  system  be  acquired  for  addition  to 
the  Huzzali  wildlife  area.  It  is  proposed  to  buy  sufficient  land 
to  add  to  the  Huzzah  wildlife  area  to  mitigate  for  the  900  acres 
inundated  by  the  reservoir  in  that  agency's  holdings,  plus  an 
additional  600  acres.  These  lands  would  be  acquired  to  block  in 
Commission  ownership  between  tiie  Huzzah  wildlife  area  and  the 
reservoir.  The  Conservation  Commission  and  the  U.  S.  Fish  and 


N I NK- 1 9 


WilJlile  Service  have  indicated  they  will  accept  the  remaining 
2,90u  acres  within  the  boundaries  of  lands  designated  by  the 
Bureau  of  Outdoor  Recreation.  Those  2,900  acres  would  be  for 
the  primary  purpose  of  wildlife  management,  i.e.,  adjacent 
to  the  tlu:-. /.ah  area  and  on  the  south  side  of  the  reservoir 
along  the  Meramee  or  Huzzah." 

:.  Division  of  Commerce  and  industrial  Development.  The  Division 
assisted  in  evaluating  the  economic  impact  of  the  proposed  plan  of  improve¬ 
ment  on  the  comraeree  and  industrv  of  the  Basin. 

g.  Boat  Commission.  The  management  of  water-based  recreation  in 
the  reserve i rs  proposed  for  authorization  will  be  fullv  coordinated  with 

the  Bout  Commission. 

h.  I'niversity  of  Missouri  extension  Service.  The  Extension 
Service  is  presently  assisting  local  groups  in  organizing  so  that  they  may 
of f ec t i ve ly  support  zoning,  urban  affairs,  and  allied  concepts  related  to 

water  resources  development. 

i.  The  (lovernor's  Advisory  Committee.  The.  Covernor  appointed  the 
t'biirnun  of  the  Water  Resources  Board  to  act  as  Chairman  of  the  Advisory 
Committee  and  to  report  to  him  the  views  of  the  State  agencies  having  an 
Interest  in  the  report  of  the  Corps  of  Engineers.  The  Governor's  Advisory 
Committee  expressed  the  following  views: 

"The  following  comments  arc  made  in  regard  to  state  and  local 
participation  in  project  costs  and  in  regard  to  priorities  for 
reservoir  construction  within  the  next  15  years. 

"1.  i..e  committee  is  in  agreement  with  the  joint 

land  acquisition  police-  of  the  Corps  of  Engineers 
and  Department  of  Interior  as  now  if  effect.  It 
is  requested,  however,  that  any  deviations  from 
this  policy  he  submitted  to  the  State  of  Missouri 
for  approval  or  disapproval  prior  to  the  actual 
acquisition  of  land  at  an  appropriate  time. 

"2.  ...  It  is  the  opinion  of  the  Governor's 

Advisory  Committee  on  the  Resurvey  of  the 
Meramee  Basin  that  provisions  for  future  water 
supply  storage  should  be  included  in  the  com¬ 
prehensive  plan  for  the  development  of  water 
resources  of  the  basin. 

"3.  At  the  present  time  there  are  no  funds  avail¬ 
able  to  any  of  the  Missouri  State  Agencies 
which  can  be  used  for  the  purpose  of  water 
supply  storage  in  federal  reservoirs.  The 
Missouri  Water  Resources  Board  has  been 
instructed  by  the  Missouri  legislature  to 
investigate  and  ;o  recommend  a  moans  whereby 
state  and  local  obligations  for  water  supply 
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storage  can  be  met.  A  plan  will  be  pre¬ 
sented  to  the  73rd  General  Assembly  which 
will  meet  in  .January,  1965.  However, 
reaction  of  the  legislature  and  future  legis¬ 
latures  to  the  proposal  of  the  Water  Resources 
Board  cannot  be  predicted  and  for  this 
reason  no  assurance  or  the  method  of  repay¬ 
ment  can  be  made  at  this  time. 

"4.  Apportionment  of  project  costs  also  requires 
non-federal  contribution  toward  recreational 
benefits.  At  present  there  are  no  funds  avail¬ 
able  for  recreational  development  from  the 
State  of  Missouri  for  participation  in  meeting 
projects  costs.  Ttie  need  for  the  recreational 
facilities  proposed  in  the  Corps  of  Engineers 
report  is  recognized.  However,  as  with  water 
supply  storage  no  firm  assurance  for  state  or 
local  participation  can  be  made  at  his  time. 
Future  participation  would  be  dependent  upon 
appropriations  from  general  funds  by  the 
legislature . 

"5.  Federal  law  provides  for  wildlife  enhancement 
as  a  project  purpose  on  a  non-reimbursable 
basis,  and  t he  application  of  a  policy  of  pro¬ 
viding  wildlife  features  on  a  non-reimbursable 
basis  is  recommended  in  the  development  of 
the  Meramec  Basin. 

"6.  The  following  reservoirs  are  recommended  for 

authorization  and  construction  within  the  next 
15  years  with  the  priorities  designated  in  the 
following  listing: 


Priority 

No. 

1 

it  29 

Union 

Priority 

No. 

2 

#17 

Meramec  Park 

Priority 

No. 

3 

it  9 

1 rondale 

Priority 

No. 

4 

#27 

Salem 

Priority 

No. 

5 

it  2  A 

Pine  Ford 

Priority 

No. 

6 

#1  38 

Bourbeuse 

Priority 

No. 

7 

it  5 

Washington  Park 

Priority 

No. 

8 

#40 

Virginia  Mines" 

The  following  views  represent  the  coordinated  views  of  all  of  the  State 
agencies : 

"There  is  general  feeling  that  headwater  structures  should 
not  be  included  in  the  request  for  authorization  for  con¬ 
struction  by  the  Gorps  of  Engineers.  This  feeling  is 
prompted  by  the  confusion  and  possible  harm  to  future 
soil  conservation  programs  as  a  result  ot  misunderstand¬ 
ing  over  the  local  participation  requirements  under  the 
SCS  program. 
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"l-'.xpor  Unco  i  ud  Lrat  that  the  small  watershed  develop¬ 
ment  and  1 1 . •  at  tr.ii  t  ions  ot  '  load  control  impoundments 
usso.  i  it  ed  with  small  wat  ersheds  are  contributory  to 
t  he  ic  opt  nice  by  the  f.irmet  ..  toward  application  of 
terras  1  ns, ,  gt  assed  wat.  rwavs  and  retarding  structures 
provid'd  !>v  eacli  'end  owner.  It  is  suggested,  therefore, 
that  voir  report  t .  ogui.-e  t.  he  possibilities  of  additional 
flood  contra)  an-1  .  'her  lionet  icial  uses  associated  with 
'll'  structures  in  a  manner  that  will  permit  future  develop 
men!  l-v  soil  and  water  districts  and  subdistricts  estab¬ 
lishes  ’i-vr  t  he  provisions  of  Missouri  law. 

"  i'he  d-o'-v  c  >nr.te!U  s  would,  .a  course,  on]  v  apply  to 
those  structures  located  on  pri”nte  lands  outside  the 
h.'i'i!'!  >r  ii  s  of  t!ie  Clark  National  Forests.  If  the  'll' 
sites  or  intermediate  nitos  within  the  boundaries  of  the 
Forest  s  can  be  economical!'-  justifed,  there  is  no 
object  ion  to  in.  hiding  the.,  as  a  part  ot  the  Corps  of 
Kngineers  construction  program  provided  state  or  local 
finianciul  participation  is  not  required. 

"It  is  -eu  !  i  c.e-l  t  hat  t  ant  hr  i  ,mt  ion  document  for  the 
resurvev  recall  r.  ■-  .  -'tv- i dera t  i on  ■>*  the  Meramec  Basin 
Corpor.it  ion  plan.  It  .  ons  idera!  ion  must  be  given  to 
including  ’ll’  sites  in  vonr  recommendations,  it.  is 

requested  that  the'.’  he  hold  to  a.  minimum  and  that  only 

’11-6’.  ’P-1  i’  and  hi-  11  '  h.  retained." 

9.2. 1.7  I’t’iuu  A  gene  i  -.  -  s . 

a.  St.  bouts  Count  v  FI. inning  Comm  i  ss  i  on  .  the  St.  I.ouis  County 
Planning  Commission  lias  recommended  for  coning  as  op  n  space  for  recrea¬ 
tional  usage  some  14, hilt)  acres  in  t  he  M-r  irv,-  River  floodplain.  It  lias 

made  t  tie  followin'.'  ante  ent  w  i 1  h  i  .  -noi  t  to  >  be  proposed  pi. in  of 

i  mprovement : 

"The  st.  I.ouis  Count  ■  bind  I'.,  Plan  i  s  batted  on 
projected  needs  of  St.  I  .on  i  .  Count,  v  to  the  year  1980. 

The  Corns  ot  i'.nc  ineers '  planning  is  based  on  a  100- 
yea  r  araivsis  ot  need  efte-t  i  -  e  on  a  base  vonr  of  1970. 

Tin'  extreme  -.lift  erotic-  in  piaiiniag  periods  used  by 
t  ho  two  agencies  results  in  the  following:  '1  he  Corps 
of  F.ng  i  tio-rs'  plan  adds  approximately  I  .  1 00  acres  of 
rest'd. -at  i  ;i  1  us,-.  1,100  acres  dt  signaled  as  urban  use, 

and  1,8(10  acres  as  industrial  use,  all  in  the  present 
floodplains  of  the  Meramec  River.  These  areas 
would  not  be  beneficially  affected  by  anv  upstream 
flood  wtiter  storage  capacity  until  the  completion  of 
the  dams  proposed  on  the  Meramec  River  and  its 
tributaries.  11  appears  reasonable  that  it  will  take 
fifteen  years  to  develop  and  effect  the  t 1 ood  control 
system  necessary  to  provide  the  degree  ol  t  lood 
reihi-t  ion  in  St  .  I.ouis  Count  v  cont  omp  1  at  ed  in  current 
Corps  ol  Fm;  i  no-o's '  studies.  rherefore,  the  existing 
tloodpl.ain  s  i  I  i  >  t  i  on  ,  in  regard  to  the  a  ppr  ox  i  him  t  e 


4,000  acres  projected  for  urban  use  by  the  Corps  of 
Engineers,  will  probably  continue  to  1978  in  any  case. 

At  the  time  when  flood  protection  becomes  a  reality, 
land  use  designations  would  be  reconsidered  in  relation¬ 
ship  to  the  needs  for  land  for  specific  urban  uses." 

b.  Meramec  Basin  Corporation .  The  Meramec  Basin  Corporation 
established  cooperative  committees  to  assist  in  coordination  among  federal, 
state,  and  local  groups.  Tlie.se  committees  are  currently  investigating 
local  participation  requirements,  including  exploration  of  the  need  for 
conservancy  districts  and  zoning  requirements.  The  Meramec  Basin  Corpor¬ 
ation  has  submitted  the  following  statement  with  respect  to  the  proposed 
plan  of  improvement. 

"1.  The  Basin  plan  described  in  the  U.S.  Engineers' 

Synopsis  of  Findings  of  December  4,  1963,  should 
be  approved  as  the  basis  for  the  much  needed 
program  of  long  range  care  and  development  of 
water  and  related  resources  in  the  Meramec  Basin. 

"2.  Action  on  the  Basin  plan  should  be  phased  for  the 
immediate  construction  of  at  least  4  main  stream 
reservoirs,  5  tributary  stream  reservoirs,  and  at 
least  5  headwater  stream  reservoirs. 

"3.  At  t lie  earliest  possible  daLe  there  should  be  developed 
those  angler  use  sites  that  fit  into  the  pattern  of 
reservoirs  chosen  for  initial  construction. 

"4.  The  levee  system,  and  related  features  proposed, 
should  be  installed  as  soon  as  arrangements  with 
local  interests  can  be  completed. 

"5.  In  meeting  the  increasing  demands  of  a  growing  popula¬ 
tion  through  the  Basin  plan,  the  detailed  planning  for 
actual  development  should  give  special  attention  to  all 
possible  insurance  of  the  preservation  and  proper  use 
of  natural  resources  and  unique  scenic  and  man-made 
attract  ions. 

"6.  In  the  progress  of  the  detailed  planning  for  actual 
development,  particular  care  should  be  exercised  to 
safeguard  the  rights,  and  lessen  the  problems  of 
landowners  and  others  affected  by  reservoirs,  levees, 
and  other  proposed  facilities. 

"7.  Continued  and  close  cooperation  between  government 

agencies  and  people  of  the  Basin  should  be  maintained 
in  light  of  the  variety  of  responsibilities  and  partici¬ 
pation  i  hat  is  implicit  in  t  lie  Basin  plan  with  the 
interest*  involved  of  federal,  state,  and  local  govern¬ 
ment,  local  organizations,  the  public  generally,  and 
many  individuals. 
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"8.  The  well  being  of  the  people  of  the  Basin,  the  progress 
of  its  economy,  and  the  proper  care  of  its  natural 
resources  call  for  immediate  and  urgent  action  on  the 
above  reeommondat ions. " 

c.  Mississippi  Valley  Association.  Representatives  of  the 
Mississippi  Valley  Association  have  attended  the  coordination  meetings  and 
have  expressed  approval  of  the  basin  plan. 

9.2.2  POST  AUTHORIZATION  COORDINATION 

During  detailed  project  planning,  interested  federal,  state,  and 
local  agencies  cooperated  in  planning  efforts.  This  coordination  was  main¬ 
tained  by  correspondence,  field  trips,  and  telephone  communication.  The 
following  agencies  cooperated  in  the  planning  effort  during  this  period: 

U.  S.  Forest  Service 

U.  S.  Soil  Conservation  Service 

Federal  Water  Pollution  Control  Administration 

U.  S.  Bureau  of  Mines 

National.  Park  Service 

U.  S.  Bureau  of  Outdoor  Recreation 

1'.  S.  Geological  Survey 

U.  S.  Economic  Development  Administration 
U.  S.  Public  Health  Service 

U.  S.  Bureau  of  Sport  Fisheries  and  Wildlife 
Missouri  Water  Resources  Board 
Missouri  State  Park  Board 
Missouri  Water  Pollution  Board 
University  of  Missouri 

Governor's  Cooperative  Planning  Committee 
Missouri  Department  of  Conservation 

Missouri  Division  of  Commerce  and  Industrial  Development 

Missouri  Boat  Commission 

Missouri  State  Highway  Department 

Missouri  State  Geologist 

Missouri  Department  of  Agriculture 

Missouri  State  Interagency  for  Outdoor  Recreation 

Meramec  Basin  Association 
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9.2.3 


COMMENTS  REQUESTED  BUT  NOT  RECEIVED 


The  draft  Environmental  Impact  Statement  was  sent  to  the  following 
agencies  or  organization,  but  no  comments  were  received: 

U.  S.  Department  of  Health,  Education  and  Welfare, 

Regional  Director 

U.  S.  Department  of  Transportation,  U.  S.  Coast  Cuard 

Clark  National  Forest,  Forest  Supervisor 

U.  S.  Forest  Service,  Regional  Forester 

U.  S.  Department  of  Commerce,  NOAA 

Mayor  of  Sullivan,  Missouri 

Mayor  of  Union,  Missouri 

Mayor  of  Steelville,  Missouri 

Mayor  of  Bourbon,  Missouri 

Mayor  of  St.  Louis,  Missouri 

Supervisor  of  St.  Louis  County,  Missouri 

Mayor  of  Eureka,  Missouri 

Mayor  of  Pacific,  Missouri 

Mayor  of  Fenton,  Missouri 

Mayor  of  Valley  Park,  Missouri 

Mayor  of  Cuba,  Missouri 

Institute  of  Environmental  Studies 

St.  Louis  Audubon  Society 

Webster  Groves  Nature  Study  Society 

Chamber  of  Commerce  of  Metropolitan  St.  Louis 

St.  Louis  County  Department  of  Planning 

East-West  Gateway  Coordinating  Council 

Meramec  Regional  Planning  Commission 

The  Coalition  of  American  Rivers 

Missouri  Botanical  Gardens 

Coalition  for  the  Environment 

Environmental  Defense  Fund 

The  Wildlife  Society,  Missouri  Chapter 

The  Nature  Conservancy,  Missouri  Chapter 

Conservation  Federation  of  Missouri 

Audubon  Society  of  Missouri 

Environmental  Response 

9.2.4  COMMENTS  RECEIVED  ON  THE  DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT 

The  following  are  comments  received  from  Congressional  representa¬ 
tives  and  federal  and  state  government  agencies.  Following  each  comment 
is  the  response. 
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EACLKTON  (letter  dated  5  March  1974) 


Comment  i:  !  ituf  ■■  1  ■■  ■  iug  me  i  copy  oi  the  Draft  Environmental 

Impact  Stall  •  '  ■  "h'n  l.ake,  hour!  ■  '  ns  ■  River,  Missouri.  1  found  it 

to  he  quit,  in: i-r-  •  a  know  1 1 .  t  r i  will  find  it  to  bo  helpful. 

Response  :  ('■  umm 

9.:i.4.:i  r . s .  oi;;  ',  .;  - •,[  '■.ticmruK,  forest  service,  northeastern  area, 

S'!'.\  ’  i  .4  •  ■  '  i"-  (letter  dated  28  March  1974) 

(jojnmeni  !  :  .’n-  ■  •  at  a  a  .  r.  tile  4  1 1  erua  t  i  ves ,  and  must  take  the 

term  oi  ;  ;  t  e-.  ■  ;  .  >  i.  !  it  ion  ship  of  the  proposed  action  and 

th"  alt.  i ’  '  ■  hi' or  C..mpi  ehensivo  Basin  Study."  The 

paragraph  '  or..  ■  >. ■• !  under  t  hut  heading  appears  to  differentiate 

he  t  wen  t  le  ,’iv  ! cc  :  •  i>e  "t  rariewerk  plan"  and  of  the  "studv."  The 

patagt  i|-:i  :  a* ,  t  h  .•!  "  r-  ..-ue\  a  e.r  i  enienl  was  reached  as  to  a  f  rattle- 

work  pis:',  ■■■•.  •  ••  ■-.■p-  of  a;;r  icu  1  tura  1  lands  and  forest 

t;...,..  .  >  t  i  ;•  i  e  -  purpose  storage  rest  rvoirs  on  the 

pain  c  *  i  i  i  i '  '.  oi-:;  or  i  1  ootl  plain  regulations  in  the 

‘••’wvr  ,  o.  a  t  In  study  that  these  needs  (flood 

com  :  ,  :  -  .  :t  .  •  ■  :  ,  .  at  or  <;ua  lily  cont  ro  1  ,  f  i  sh  and  wild- 

1  i  :  e  ; ,  '  ••  i  I  !  v  satisfied  by  a  series  of  mn  instem, 

headw.it  .-r  an:  ■  v  i :  •  a  •  .  .  -a.:,  and  several  levee  projects.”  These  two 

sent.au  is  do  n.n.  r  o  ••  ,  -o  he  consistent.  One  states  that  a  comprehen¬ 
sive  siae  ." '.si  :  .  -  a.  ’  ;o-oh!ei:i:;,  ineorpo rat  ing  both  structural  and 

no’’  'a.,  i  ;■  . . i  u:  .  while  the  second  states  that  the 

st  udv  t  ..iim!  t  ‘-at  •  ■  '  ■  aii  !»,.  satisfied  hv  structural  measures  alone. 

Response:  due  <■  r-  '  !  r  n-  -wi  ■  t  k  plan"  applies  to  the  format  of  the  plan  of 

tiie  proposed  :  tad  i  *  *  !  in  Mer. itt.ei  I'-asin.  It  was  not  intended  to  describe 
how  the  K  !  ill’-  ■ . :  aid  .  .  No  ore  the  tu-eds  were  determined.  As  the 

studv  p'oci.  ■■  a  r  1  •  ••:  .•  idem  it  fed.  These  needs  were  flood  control, 

roe  rent  ion ,  dome -a  i  .  i  i  ;>  :  I  .  and  industrial  water  qualify  control,  fish 
and  wildlife,  eonsor  m'  ion  and  area  redevelopment .  Alter  identification  of 
the  needs  '  art  her  invest  ic.at  ion  and  evaluation  led  to  the  conclusion  that 
the  needs  could  best  he  met  hv  mainstream,  headwater  and  tributary  reser¬ 
ve  i  rn  .and  I  oca  1  proier:  ion  K-vi  •  pro  j  eels. 

I  he  t  f  ve  an  t  : ..  ■  >- 1 .  . ,  •  j,.  t  ;  piavide  a  pr.url  ica  I  alternative  which  approaches 

sat  is  fact  ion  m  t  . .  p,,acjn  uecds.  I'nilonhtedlv  other  non-st  ructural 

measures  ml  .>1  •  .*«•*».,;  ive.s  su.  i.  as  :  ut  lire  watershed  treatment  of  agriculture 
!  '"‘d  {  "I  ■  •  ;  ..  .  r-ent  •;  in  upper  basin  will  be  important  in  nlle- 

vi.it  i  tut  the  • .  t  oi  •  i :  •  ■  i  :  !  ■  1 1  l  in  the  .  m  t  :ioi  i  /  ed  projects. 

Comment  ?:  Moreov.-i  ,  where  the  Draft  discusses  nonst  rue  turn  1  flood  damage 
protect  ton  measures,  and  eomhjn.it  ions  of  such  measures  with  structural 
measures  as  alternatives  considered,  it  does  not  include  "watershed  treat¬ 
ment  and  tin."  t  i  iim  i  .men  i  in  t  1  > .  upper  Basin"  among  the  nonstructurnl 
measures  .  W<-  re  il  i  i  1 1 .  i  •  iii  .  onsi.iii  ing  md  discussing  alternat  i  ves,  vou 

e  1  ii  pel  d  ’  .'"I  •  .  i  •  ■  ■  I'  i  a  i 1  i  on  ,  hi  1 1  one  1 1  t  erna!  i  v  e  which  wo 

think  ! . 1  in  I  .  i,  '  •  •  ■ '  ■  ■  I  un  ■.  i  v.  ■  approach  envisioned  in  river 

h  i'-;  i  n  si  i|v  '  • 


Response :  See  response  to  Comment  1  above.  This  alternative  was 
cussed  because  it  failed  to  meet  such  needs  as  water  supply,  flat 
recreation,  and  flood  control  in  the  lower  urbanized  areas.  This 
tive  is  also  unenforceable  on  non-federal  lands  in  the  basin. 


not  dis- 

water 

alterna- 


Comment  3:  XII.  PLANS  OF  OTHER  FEDERAL  AND  STATE  AGENCIES  (page  One-22) 
states  that  Lake  1-26  on  the  West  Fork  of  the  Huzzah  is  in  the  detailed 
planning  stage.  This  site  has  proved  to  be  unfeasible  and  a  new  site  has 
been  located.  The  1-26  project  has  been  replaced  by  a  site  on  Barney  Fork, 
a  tributary  of  the  West  Fork  of  the  Huzzah,  and  has  been  designated  as  the 
Barney  Fork  Project. 


Response :  Concur.  This  change  has  been  made  in  the  final  environmental 
impact  statement  in  paragraph  1.12.1. 

Comment  4:  We  note  that  12,733  acres  of  "brush  and  timber"  will  be  ac¬ 
quired  in  fee  for  the  project,  with  easements  on  an  additional  374  acres, 
a  total  of  13,107  according  to  page  One-14,  Part  Seven  states  that  4,417 
acres  will  be  inundated  at  normal  pool,  with  preservation  of  most  of  the 
remaining  9,002  acres,  a  total  of  13,419.  This  may  indicate  some  need  for 
reconciliation  of  data.  About  1,494  acres  of  land  will  be  subject  to 
inundation  about  every  two  years,  and  an  additional  735  acres  every  five 
years;  we  don't  know  how  much  of  these  areas  are  forested,  but  a  problem 
of  death  of  trees  due  to  inundation  usually  develops. 

Response :  Concur.  The  PART  EIGHT  of  the  final  environmental  impact  state¬ 

ment  has  been  changed  to  reflect  the  correct  figures. 

In  regards  to  possible  flooding  and  killing  of  trees,  all  feasible  alter¬ 
native  clearing  combinations  will  be  considered  and  coordinated  with  the 
appropriate  agencies  to  assure  a  satisfactory  balance  between  esthetic 
value,  fish  and  wildlife  habitat,  boating  safety,  water  quality  and  public 
health. 


Comment  5:  In  Section  II  BIOLOGICAL  ELEMENTS,  the  final  sentence  of  (3) 
Site-type  III  (Slopes)  refers  to  oaks,  hickories,  maples  and  other  species 
as  "dominant  understory  species."  Oaks  and  hickories  (and  possibly  maples) 
are  the  dominant  overstory  genera,  and  the  others  named  are  understory 
species.  (When  we  tried  to  check  this  statement  against  the  Technical 
Appendix,  we  found  only  the  oaks  and  hickories  referred  to,  so  the  basis 
for  the  statement  apparently  is  elsewhere. 

Response :  Overstory  species  associated  with  this  site  type  are  oaks, 

hickories,  ash,  persimmon,  rod  cedar  and  occasional  sugar  maple.  Understory 
species  include  dogwoods,  redbud,  crabapples,  serviceberry ,  sumacs  and 
buckthorn.  They  were  omitti  I  in  the  draft  environmental  impact  statement 
due  to  a  typing  error.  The  final  environmental  impact  statement  has  been 
corrected  (paragraph  2. 2. 1.2.) 

Comment  6:  Except  for  our  major  comment  above,  we  feel  that  the  Draft  does 
a  good  job  of  meeting  NEPA  requirements.  We  think  that  the  discussion  of 
IMPACT  ON  TERRESTRIAL  ORGANISMS  DOWNSTREAM  OF  THE  RESERVOIR  is  particularly 
good . 


Response:  Comment  noted. 
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9.  2.4.1  I'.  S.  DEPARTMENT  OF  AGRICULTURE,  SOI).  CONSERVATION  SERVICE 

(letter  dated  2  April  1974) 

Comment _ 1 :  cable  *>  is  supposed  to  show  the  percentage  of  soil  types  in  the 

basin,  but  it  does  not  have  this  information  included. 

Response :  The  reference  to  PART  ONE,  Table  9  of  the  Technical  Appendix 

which  said  that  the  percentage  of  soil  types  was  presented  was  in  error. 

It  is  felt  that  the  compilation  of  this  data  would  not  be  necessary  in  the 
Pourbeusc  Basin  because  the  surficial  soils  consist  mostly  of  Lebanon  and 
Union  silt  lands  in  approximately  a  one  to  one  ratio. 

9. 2.4.4  UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY  (letter  dated 
lb  April  1974) 

Comment  1:  The  environmental  protection  provisions  mentioned  in  the  impact 
of  construction,  (Three-1)  should  be  explained  in  greater  detail.  Specifi¬ 
cally,  more  information  should  be  provided  on  method(s)  of  preventing  fugi¬ 
tive  emissions  of  smoke  and  particulate  material  associated  with  waste 
disposal  and  construction  practices.  Applicable  regulations  should  be  cited. 

Response:  Environmental  protective  guidelines  are  set  forth  in  Corps  of 

Engineers  booklet  CE-1 300  dated  June  1973.  The  final  environmental  impact 
statement  has  been  changed  to  include  these  changes  (paragraph  4.1.1). 

Comment  2:  The  methods  of  disposal  of  clearing  spoil  such  as  trees,  roots, 
etc.  should  he  identified.  We  believe  burning  should  be  considered  only 
after  disposal  by  other  methods  has  been  fully  investigated  and  determined 
unacceptable  or  infeasible.  Burning  should  be  coordinated  with  state  and 
local  governments  to  ensure  that  burning  will  not  be  in  violation  of  state 
or  local  regulations.  If  disposal  by  burning  is  adopted  a  method  such  as 
forced  air  open-pit  burning  should  be  used  to  reduce  particulate  emissions 
to  the  atmosphere. 

Response :  The  method  of  disposal  of  trees  is  discussed  in  PART  ONE, 

(1.5.2)  and  PART  FOUR  (4.1.1)  of  the  environmental  impact  statement. 

Comment  3 :  Traffic  volumes  should  lie  projected  for  the  proposed  recrea¬ 
tional  areas  to  permit  an  assessment  of  potential  air  quality  levels. 

Response:  At  the  present  time  the  E.I’.A.  records  that  a  total  of  hydro¬ 

carbons,  carbon  monoxide,  and  nitrous  oxide  equal  6b.  7  pollutant  grams 
per  mile  from  automotive  transmissions.  When  the  project  is  operational 
it.  1980  national  pollution  standard  will  reduce  auto  emissions  pollutants 
to  .’8.5  grams/mile.  When  the  recreation  facilities  are  fullv  operational 
approximately  536,000  cars  will  visit  the  site  per  year.  Peak  day  traffic 
will  he  approximately  18,000  cars.  This  is  in  addition  to  existing  traffic. 

In  as  much  as  urban  development  of  this  area  is  not  at  present  foreseeable, 
the  traffic  quantities  are  not  known.  We  have  no  way  of  calculating  the 
trail  h  i  minced  pollution  without  the  project  .  PART  FOUR  (4.  1.7)  ot  the 
final  enviroimiental  impact  statement  has  been  changed  to  include  the 
t  ra  f  l  ii  i  s  t  1  rn.i t  i  ■  ms  . 
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Comment  A:  Predicted  volumes  of  recreation  vehicles  associated  with  recrea¬ 
tional  areas,  the  lake  and  surrounding  project  area  should  be  included. 

This  information  is  pertinent  for  noise  analysis  in  sensitive  areas  both  in 
and  around  the  present  and  future  Union  hake  park  areas.  Noise  levels 
associated  with  construction  should  he  incLuded  to  assess  potential  noise 
related  impacts  in  the  Bourbeuse  River  Basin,  and  specifically,  the  Union 
Lake  Area. 


Response:  Kst i mated  volumes  of  traffic  are  given  for  Comment  3.  Increase 

ol  trait  ic  and  use  will  increase  noise  levels.  This  office  knows  of  no 
existing  noise  data  and  has  no  means  to  do  the  required  monitoring. 

It  is  estimated  that  the  maximum  overall  sound  pressure  (SPI.)  associated 
with  const  met  ion  ol  Union  hake  wiLl  be  65  dB  at  a  structure  0.25  miles 
away  (the  site  of  the  nearest  residence).  The  environmental  impact  state¬ 
ment  (4.1.1)  has  been  changed  to  add  this  information. 

The  SI’h  of  rural  areas  Is  typically  40  dB  during  the  day,  and  30  dB  at 
night.  Thus,  the  construction  would  cause  a  noticeable  change  to  t lie 
ambient  conditions.  it  will  not,  however,  cause  the  SPL  of  the  area  to 
be  intolerable  or  of  nuisance  value.  The  overall  SPI,  of  a  business  office 
is  typically  ISO  dB,  and  the  overall  SPh  of  average  street  traffic  is  typi¬ 
cally  70  d  B . 

Construction  of  the  entire  Union  hake  project  is  expected  to  take  6  years. 
Construction  of  the  dam  itself  will  take  approximately  3  years.  Work  is 
scheduled  to  be  performed  in  a  normaL  workday  shift;  0800  to  1700  hours, 
five  days  per  week.  No  overtime  or  weekend  work  is  planned,  but  such  work 
may  be  necessary. 

Comment  5:  In  order  to  assess  the  future  water  quality  of  the  lake,  soils 
and  vegetation  should  be  investigated  to  determine  the  amount  of  organics 
present  in  the  soil.  From  this  assessment  the  amounts  of  leachable  color, 
nutrients,  organic  acids  and  change  in  pH  should  be  determined.  Additional 
analysis  can  provide  an  indication  of  inorgJiiie  salts  which  may  increase 
the  total  dissolved  solids  in  the  lake.  These  aspects  should  be  included 
in  the  final  environmental  impact  statement. 

Response :  We  concur  with  above  comment.  The  soiLs  and  vegetation  as  well 

as  the  stream  bed  material  are  important  in  assessing  the  water  quality. 

Pre impoundment  water  quality  investigation  will  include  soil  and  bed 
material  analyses.  Availability  of  funding  will  govern  the  scope  of  work 
and  time  frame. 

Comment  6:  In  reference  to  water  quality  parameters  in  the  Union  hake 
Area;  values  of  ammonia  were  recorded  as  0.25-0.55  mg/1  (P-110).  An  ex¬ 
planation  of  these  values  should  he  included  particularly  what  parameters 
are  actually  being  measured  and  what  effect  the  potential  alkaline  condi¬ 
tions  will  have  on  the  release  of  free  ammonia.  This  information  is 
essential  in  permitting  an  assessment  of  potential  water  quality  in  Union 
hake  for  aquatic  life  and  water  supply. 
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Response:  Wate*  quality  data  is  minimal  in  the  ent  ire  Meramec  River  Basin, 

im  liuiinr  the  Keuiivuso  River.  Data  listed  is  a  compilation  of  individual 
studies  per !  .•rmei!  hv  various  agencies  over  several  years.  A  detailed  water 
qua!  itv  invest  i  gat  ion  study  of  the  Bourbeuse  River  is  required  to  assess 
the  potent  ia!  water  quality  in  Union  Lake.  The  St.  Louis  District,  Corps 
o!  in;.’  Sneers,  w  i  1  1  begin  a  detailed  water  quality  study  during  the  summer 
o!  Ill-',  to  out  ;  :  ii  lit  i  required  to  fully  assess  the  water  quality. 

Comment  7:  it  is  stated  on  Rage  P-40  that  domestic  water  related  problems 
n.iv  aide  t  public  health.  This  should  be  explained  In  greater  detail. 

Coup '  e  :  i  ; :  i  :  be  potential  feed  lot  runoff  this  would  inere.se  the  potential 
e!  po.-o  L'!,.  ;  t  i,  h.eiith  problems  within  t  lie  pro  jec  t  area.  This  potential 
dun; id  be  d*H* •  event  ed  alone,  with  informal  ion  as  to  control  and/or  abatement 


Kvsp  luril  areas  have  problems  in  treating  the  domestic  waste 

to  i  .lev.  roe  i  ir.t  insures  a  hea  1 1  by  environment.  Local  ions  and  si.se  of 
t  owns  w i 1 1  no i  create  an  immediate  danger  to  the  lake.  Upgrading  of 
sewage  treatment  plants  and  educating  those  individuals  responsible  is  the 
major  mean  ;  o :  improving  the  dottiest  ic  waste  problem.  Animal  feed  lot 
runoff  is.  a  '  i oils  problem  in  that  non-point  pollution  sources  are  diffi- 
.  .  It  to  re  t  i f ■■  due  to  their  widespread  loeat  ioas.  A  complete  inventory 
of  all  feed  Ids  will  be  obtained  through  field  survey  teams.  Kadi  feed  lot 
will  no  ev.t  1  t:.t ted  as  to  its  pollution  potential.  Possible  remedial  mea¬ 
sures  include  retention  ponds  with  partial  treatment  and  regional  waste- 
water  t  reatnent . 

Comment  8:  The  sta foment ,  "Industrial  discharge  does  not  seem  to  be  of 
significant  pollution  potential,"  should  he  expanded.  Industrial  dis¬ 
charge  points  should  he  identified  for  potential  influx  into  Union  Lake. 
These  discharge  points  may  have  potential  water  quality  related  problems 
because  of  industrial  expansion.  Therefore  a  recognition  of  these  possi¬ 
ble  sonri es  of  water  quality  degradation  should  he  included  in  the  final 
sta. l  emont  • 

Response:  A  complete  listing  of  all  industrial  discharge  points  is  found 

in  environmental  Inventory  of  the  Meramec  Basin,  Ryckman,  U.dgerlev, 
Tomlinson  and  Associates,  1471.  This  listing  indicates  onl v  one  State 
permit'  '"or  industrial  discharg.e  into  the  Bourbeuse  River,  a  clav  pit 
drainage  process  in  Tranklin  Co. 

Comment  <):  The  statement  should  also  ideality  the  location,  typo  and 
degree  of  treatment,  anti  discharge  for  waste  treatment  laeilities  and  the 
rv  i beds  of  disposal  of  sol  id  wastes  particularly  in  recreation  areas. 

Re.-ponse:  A  complete  listing  of  all  waste  treatment  plants  with  detailed 

information  is  included  in  report  referenced  in  response  to  Unv i ronmenta 1 
Protection  Agency  Comment  8  above. 

It  is  impossible  to  state  with  certainty  which  areas  will  have  waterborne 
sewage .  This  decision  will  he  made  when  the  Master  Plan  is  prepared  and 
tin'  l units  are  allotted  for  each  area.  The  statement  can  he  made  that  where 
t  here  is  waterborne  sewage  a  treatment  svst  em  will  Ih  provided  which  meets 
the  approval  of  [  lie  Missouri  Clean  Water  Comm  i  ss  i  on  and  tile  Uedei.il  l.nviron 
me  iif.il  Pr  itort  ion  Agency.  This  system  will  e  i  t  her  he  a  mechanical  system 
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capable  of  providing  tertiary  treatment  of  an  average  of  4  BOD  and  5  SS  or 
a  land  treatment  system  providing  a  tertiary  treatment. 

Solid  waste  collected  from  the  project  will  be  transported  to  a  state 
approved  sanitary  landfill  for  disposal.  Receipts  will  be  collected  from 
the  hauler  to  insure  that  the  waste  was  delivered  to  the  landfill  before 
the  hauler  is  paid.  The  hauler  will  be  required  to  furnish  inclosed  packer 
t  rucks . 

Comment _ 1_0 :  Under  our  present  policv,  we  cannot  approve  the  allocation  of 

storage  for  water  quality  control  in  Union  l.ake.  Section  102(b)(1)  of  the 
Federal  Water  Pollution  Control  Act  Amendments  of  1972  states  in  part,  "The 
need  for,  the  value  of,  and  the  impact  of,  storage  for  water  quality  control 
shall  he  determined  by  the  Administrator..." 

Response;  It  is  recognized  and  stated  on  page  ONF.-24  (paragraph  1.13  in  the 
final  EIS)  of  the  draft  Environmental  Statement  that  Section  102(b)  of  the 
1972  /Amendments  (PL  92-500)  apply  to  Union  Lake.  The  storage  disallowed 
for  maintenance  of  water  quality  will  be  assigned  to  other  project  purposes. 
Table  6  (PART  ONE)  of  the  statement  indicates  the  Union  Lake  project  has  a 
viable  benefit  cost  ratio  with  the  deletion  of  streamflow  augmentation 
benefits . 

Comment  11:  Waste  discharges  below  Union  Lake  project  should  be  suffi¬ 
ciently  treated  at  the  source  to  maintain  water  quality  as  indicated  in  the 
water  quality  standard,  Meramec  River  and  Tributaries,  Missouri  Water  Pol¬ 
lution  Board,  June  1968. 

Response :  Concur. 

Comment  12:  Reference  was  made  to  the  downstream  enhancement  of  wildlife 
and  related  stream  organisms  due  to  controlled  stream  flow.  It  should  be 
stated  that  the  stream  fluctuations  associated  with  the  Bourbeuse  River 
are  natural  to  the  existing  environment,  in  that  the  aquatic  organisms  are 
adapted  to  the  seasonal  fluctuations  of  the  river  flow.  It  should  also 
state  that  with  this  project  these  fluctuations  will  be  eliminated. 

Response :  The  impacts  of  decreased  stream  fluctuations  downstream  from 

Union  Lake  has  been  discussed  in  PART  POUR  of  the  environmental  impact 
statement  (paragraph  4.1.12).  It  is  noted  that  these  fluctuations  will  be 
reduced  but  not  eliminated. 

Comment  13:  The  information  on  water  supply  attributed  to  the  Union  Lake 
project  should  include  additional  information  on  future  users.  Specifi¬ 
cally,  it  should  identify  which  municipalities  above  the  dam  are  potential 
users  of  water  supply  storage. 

Response :  On  21  November  1969  the  State  of  Missouri  acting  bv  and  through 

the  Missouri  Water  Resources  Board  tendered  to  the  Federal  Government  a 
document  titled  "Assurances  on  Water  Supply,  Union  Reservoir,  Bourbeuse 
River,  Missouri."  Under  this  instrument  the  State  of  Missouri  agreed  to 
pay  the  project  first  cost  allocated  to  water  supply  which  was  as  of 
1  July  1969,  $'3,900,000.  This  was  estimated  to  he  $15,300  and  the  annual  i o- 
pl accment  costs  were  est i mated  to  he  $1,800.  The  Statp  requested  the  Corps 
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•.  V.  POWER  COMMISSION  (letter  dated  8  March  1974) 

■  i:  .hi  <  i  i  :•  rep !  v  t  o  y<>u  r  loiter  tit  February  25,  1974,  addressed 

•.  :  hr  Com-  :  ;  .  ion  ’  Advisor  on  Knv  i  ronmen  t  a  1  duality,  requesting  comments 

l  :h-  Fedora !  Fever  Commission  on  a  draft  environmental  statement  for 
In:  hike,  !h  - r ’■ -e  u  s.  -  River,  Missouri. 

S  •  ■  S.  ;«•:  i '  ysarl)  l  :i.  V  •  si  . 

:  i  he  ■  har-.e  nroji  •  t  v.».-.  authorized  hv  the  Flood  Control  Act 

in,:  rod':  :•  d  !  t  iie  Flood  Font  rol  Act  of  1 966  which  incorporated 

' .  :  reject  in;  •  ov.  rail  :d;m  :  .-r  development  of  the  Meranec  River  Basin. 


>  o::.;-.i .  nt  ••  i  he---  c.  c:::::e:. f  s  the  led  oral  Power  Comm  i  ss  ion  '  s  Bureau  of 
P.  wvr  i :  v  in.  erdance  with  the  Nat  ional  Environmental  Policy  Act  of 

l'*'e  iiu  August  1.  197  5,  i  :u  Idol  ines  of  the  Council  on  Environmental 

'm';:'..  our  nrincip.il  concern  with  developments  affecting  land  and  water 
•  i  s  ;  ire  i  h  1  e  e!  fee  t  of  such  developments  on  bulk  electr  ic 

:  i  :  ;  :  :  es .  including  potential  hydroelectric  developments,  and  on 

••  it  a';':  n  :  n  i :  c  1  1 :  i .  fac  i  1  i  t  ies. 


■  c  g  -n  •  • :  hi  not  ed  . 

tot.g-rent  4:  I  he  Commission  has  previously  considered  the  hydroi  1  ectric 
power  not  •.  nt  i,i  1  of  the  Union  i.ake  project .  In  its  letter  to  the  Chief  of 
n't:..-  kited  M.tv  2  7 ,  191.6,  reviewing  tin-  coripi  eia-ns  i  ve  plan  for  the 

iev.  io-i:::i-nt  e !'  the  Meramec  River  B  is  in,  t  tie  Comm  i  ss  ion  cone  hided  that  there 
w  :.o  >i-.pot  :  uni  t  ••••  tor  economical  hvdroei  eft  r  ic  power  development  at  this 
pr.'C-ct  . 

Rcsp  .use:  i  oricur.  Hviiroc  leetr  ic  power  development  is  not  n  project 

purpose  1  or  hn  ion  .duke. 

-'-.men'  5:  The  draft  environmental  statement  indicates  that  project  con¬ 

strue  ion  will  involve  remedial  measures  to  existing  power  lines,  presumably 
re i  at  ion  or  pr.  t  ect ion.  Sr  h  measures  should  he  undertaken  in  such  a 
m  :n-r  as  to  mininiin.e  anv  disruptions  of  sort  ice. 

ih-  -  n.:,  set  i.unrar.  Ff  tort  s  will  he  made  to  minimize  any  disruptions  in 

■  .  : -.Tiient  h :  'he  i ;  i  review  indicates  t  hat  construction  ot  the  I'nion  hake 
pf"  ice!  would  not  at  i  ect  anv  electric  power  or  natural  gas  pipeline  t  act  I  i- 

t  i .  u'nii.  r  the  jnr  isd  iet  ion  of  the  Federal  Power  t'ommission.  Also,  the 

pr-iert  would  not  appear  to  have  anv  sign  it icant  effect  on  the  development 

i  -i:  are  aipplies  md  transmission  of  electric  power  or  natural  gas 

. - e •  I  . .  :  .  i-nvilt  not  ed  . 
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:  1 ! ’ AK  1'Ml.Nr  OF  HOUSING  AND  URBAN  DEVELOPMENT ,  REGION  VII 
■  I.  it  I  •■  ,•  !  March  19741 

i ’ . inu ••  •  t  i:  •  It  received  the  Draft  Environmental  Impact  Statement  pre- 

;  i:  rj  h  v  vmii  mfice  for  the  Union  Lake,  Bourbeuse  River,  Missouri  project. 

Euv  i  ronmeut  a  I  reviews  i  or  projects  in  the  eastern  portion  of  Missouri  are 
made  bv  ...nr  St  .  Louis  Area  Office.  We  are  forwarding  your  draft  statement 
to  Mi-.  Elmo  turner,  .Area  Office  Director,  who  will  submit  his  comments 

1  1  Teel  !  V  'a  v  ill  . 

Re  -,t>.,!tse  :  comment  noted. 


"  7  lia’AR  1MENT  OF  HOI’S  INC  AND  URBAN  DEVELOPMENT,  AREA  OFFICE 

'letter  dated  22  April  1974) 

'.omruT.t  Our  primary  concern  is  that  the  environmental  statement  does  not 

in  i  ude  a  del..:  tied  analysis  of  the  additional  reservoirs  and  basin  develop- 
wait  h  are  required  to  support  this  proposed  project.  Collectively, 
the  p t 1  posed  major  reservoirs  in  the  Meramec  River  Basin  will  have  a 
bui  environmental  impact  on  the  St.  Louis  Metropolitan  Area  as  well  as 
t  be  re..-,  ion.nl  bind  use  and  t  ransport  at  ion  plans.  Therefore,  it  is  suggested 
' ha:  u  curia]  if i ve  comprehensive  environmental  statement  for  all  proposed 
A-".-.- i opment s  within  the  basin  should  be  prepared.  Due  to  the  energy  short¬ 
age  and  changing  economic  conditions,  it  is  most  difficult  to  intelligently 
eii!  -re  and  review  a  major  river  project  proposal,  especially  within  a 
'  ''.-'.A.,  without  evaluating  all  aspects  of  a  river  basin  development 
;  "  '‘am . 


Re -spouse.  Tin-  Comprehensive  Study  of  the  Meramec  Basin  and  the  Plan  recom¬ 
mended  for  development  of  the  basin  in  the  Summary  Report  (June  1965)  c on— 

<  "f.p  i  at  ed  taut  the  principal  reservoirs  would  act  as  a  system.  However,  it 
v  f  1  !  be  vt f  r.-ra  detailed  consideration  of  the  report,  that  although 
i  i  tic  iv  each  of  the  impoundments  can  be  constructed  without  the  others. 

Lav  :•  !  Go  won  it!  meet  a  proportionate  part  of  the  basin  needs  and  develop 
i i s  respective  project  benefits  which  make  it  economically  feasible.  All 
the  n  .'rvoirs  acting  together  would  approach  total  satisfaction  of  the 
be. A;  meeds.  The  construct  ion  of  a  particular  lake  will  have  its  individ- 
impa.  t.  on  the  environment.  As  the  phased  construction  proceeds,  each 
-e servo i r  s  impacts  will  be  determined  at  that  particular  point  in  time. 

\s  an  •  sample,  an  Environmental  Impact  Statement  has  been  prepared  to 
'd re-,  ioii.i!  A  IT’ r  opr  i  at  ions  to  initiate  construction.  To  endeavor  to 
'  .■a  cast  tie1  total  impact  of  all  i  instruction  which  will  probably  cover  a 
'(:■  to  25-vear  period,  would  be  conjectural  and  would  undoubtedly  require 
many  envisions.  This  would  especially  he  true,  if  the  location,  size,  or 
purposes  of  an  impoundment  changed,  as  a  result  of  the  detailed  design 
required  prior  to  Congressional  Appropriations  to  initiate  construction. 

By  review  of  House  Document  525,  page  6  which  was  made  part  of  Public  Law 
B9-7B9  bv  reference,  it  will  ho  noted  that  "Under  the  District  Engineer's 
plan.  local  interests  would  be  required  to  repay  the  United  States  for  all 
■its  allocated  to  water  supply,  in  accordance  with  provisions  of  the 
Wat <T  Supple  Act  nt  1948  and  the  Federal  Water  Pollution  Control  Act 
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•'pk-ii-'.’  ■  i  •  l  ■'  l"-'1  .  .  .  tlii".  vou  Kl  ilsi>  ii«-  requ  i  red  to  pay  their  part  of 

til"  t  •  .'t  allocated  to  lvrtiMt  inn  in  accordance  wit!)  t  lie  cost- 

o'm!  i  i  •  nt  in. a  in  t  he  Federal  Water  Project  Recreation  Act  (Public 

1  ■<-  I)".  i".u  'local  assuranet*"  requ  i  ivnieni  ,  cited  as  a  precedent  to 

con..!  rue  i  i  mi  in  '!.!>.  )!!\  in  elicit  gives  tile  local  interest  (in  this  case 

tin  st  a'  o  -■!  V.  i  ssoar  i  )  veto  power  over  tin  construction  of  anv  reservoir, 
till  n  ;  -Msii’i  1  i '  negates  tin-  contention  that  the  projects  in  the  plan  for 
devi  1.  a  'U"i'  i  he  rai'.'.ec  basin  must  he  const,  rue  ted  on  an  all  or  none 
has  i  . 


[if,  i 


t  :.C  ;  :  .  ■ , 


We  nv  1  .o  cor.,  lined  about  the  increased  rate  ol  dive !  opment 
i  ’  •  i  ;t  tiic  project  is  approved.  A  recent  :  icl.i  reconnais- 

'  rove. ilc.i  i  iu' teas  i  ii.'  "  al  t.-rnl  development  activities.  In 

’  us  rs  a!  estate  signs  advert  ising  lots  and  home  sites  were 

1  e  - s  a  .  .iiiipreh.  iisive  plan  i  prepared  n.  r  lanu  uitsi.le  the 
r  m  '  w;:i. 'll  provide-  pel  io  ies  and  :  roi  edure.s  lor  implement  at  ion  , 
is  based  on  land  use  steals  ui.i  object  ivc-  •>!  the  roc.  ion  and  tin 
f'l'ii  dip-  i  red  project  oiijo.  ;  ires  probnh  1  •.  .ill  not  he  ac  !i  i  eveil ,  and 
■  or  guiding  development  .ui:.i,iai  i  •>  :  largest  1 1  iii-r.il  project 

|  v  will  produce  uiu'.ml  i  .;  si.:  :  ui'.t  r.ii  i  ms  ter 


id.  ip  t  e -i aise  r  .  i  t.  ,  i'..'ivi-:il  :1  ’ :  .  • ;  .  - ;  .'on  Aci'inv  ! .it  en  t  14. 

i  ot.ment  i:  it  should  he  noted  hat  both  land  use  controls  and  planning  of 

nonpro jeet  lands  are  local  matters,  governed  by  the  citizens  whose  interest 
thee  concern .  Kve.o  it’  a  i  eirip  rehens  ive  plan  is  di-vejoped  and  adopted  by  the 
h  si!  leg  lat  ivo  authorities,  a  na.jor  cons  iderat  ion  is  that  Franklin  County 
an.!  tao  itu  orpot  at  o.l  commun  i  t  i  es  have  ail  the  essential  tools  "id  procedures 
to  et  loot  ivelv  i  ;:tp  1  orient  iite  plan.  In  theory,  zoning  ordinar  nd  build- 

ing,  codes  are  supposed  to  implement  plans,  but  experience  reve.  shat,  in 

pr.-n-t  ice,  t.hev  so  I  ilotn  do;  other  procedures  are  usually  required. 


R  * 1  spi  ms.  :  Concur. 


Comment  1 :  It  is  suggested  that  existing  and  proposed  county  and  municipal 
land  use  plans,  control  proposals,  and  imp Lementat ion  procedures,  be 
joint  1 y  reviewed  with  the  Corps,  the  Fast-West  Gateway  Coordinating  Countil, 
and  the  Missouri  Department  of  Communitv  Affairs.  This  could  lead  to  a 
m<ire  uniform  and  comp rehens i ve  planning  and  development  process.  Land  use 
control  proposal*  adjacent  to  the  project  area  should  he  based  on  carefully 
con.  I'i'vi!  object  ives  which  include  input  from  the  local  residents,  develop¬ 
er",  and  i>!  :  :ci  i  Is.  These  goals  have  to  he  the  heart  of  t  lie  eotnprehens i ve 
i>l.i  i.  Anot  her  i.  .  tor  wltioli  must  he  emphasized  is  the  importance  ot  local 
and  regional  c i I  i  < -n  involvement  in  the  1  m.l  use  planning  and  control  proc- 
■  ;  t  1  ren  concern  has  been  most  evident  at  the  local  live!  throughout 

lite  St.  Louis  Metropolitan  Area,  especial iv  in  the  rural  areas.  In  manv 
lo  alit  ies,  they  are  demanding  a  slowdown  in  the  growth  process.  Initially, 
people  are  demanding  that  public  officials  conserve  natural  resources  and 
i'l'"1  ‘•''I  ti"  environment.  The  .it  i  zrns  must  be  informed  about  the  direction 
and  uihst  an.'e  of  l  lie  project  impact  (plivs  i  ca  1  I  y  ,  socially,  economic  1  and  a 
1  hcinei  lor  ,it  is n  input  into  t  lie  planning  process  must  also  be  provided. 


Response:  ':ee  response  l 

ant  her  i  I  v  to  cont  ml  land 


M's  r.oimm  nt  14.  As  stated,  the  t'orps  has  no 
ise  bevond  t he  boundaries  ot  the  projec  t  land. 


N  1  Nil  -  r> 


It  has  been  the  policy  of  the  Corps  to  encourage,  during  all  states  of 
planning,  construction,  and  operation  of  water-resource  projects  such  as 
Union  Lake,  the  adoption  of  comprehensive  regional  planning  and  zoning. 
This  lias  been  done  at  Lake  Shelbvville,  an  impoundment  in  Central  Illinois 
As  a  part  of  a  cooperative  effort,  a  committee  was  established  consisting 
of  County,  State,  and  Corps  representatives.  The  objective  of  this  body 
was  tii  achieve  regional  planning  for  lands  within  and  outside  the  project 
boundaries.  Planning  and  zoning  has  been  adopted  by  one  of  the  concerned 
counties  with  progress  being  made  to  that  end  in  the  remaining  county. 

Comment  5:  The  statement  should  further  emphasize  that  during  this  past 
year,  land  use  proposals  have  been  introduced  by  Congress  and  extensive 
hearings  were  held.  There  is  still  extensive  congressional  review  and  the 
land  use  issue  is  very  much  alive.  Those  jurisdictions  who  ignore  these 
emerging  needs  for  a  new  system  of  land  controls  run  the  risk  of  having 
decisions  imposed  upon  them  at  a  level  higher  than  their  own.  Therefore, 
the  development  and  adoption  of  land  use  plans  and  controls  most  appro¬ 
priate  to  carry  out  the  intent  of  the  proposed  project  and  especially  the 
enforcement  of  the  application  upon  lands  in  private  ownership  through  the 
regulatory  power  of  the  local  county  or  municipality  must  be  discussed  and 
encouraged . 


Respojise;  See  response  to  Housing  and  Urban  Development  Comment  4  and 
environmental  Protection  Agency  Comment  14. 

9. 1.4. 8  L.  S.  DKPARTMENT  OF  THE  INTERIOR,  OFFICE  OF  THE  SECRETARY 
(letter  dated  18  June  1974) 

Comment.  1:  A  thorough  survey  is  necessary  to  adequately  define  the  impact 
on  cultural  resources  as  the  draft  statement  does  not  contain  an  adequate 
discussion.  it  acknowledges  that  two  ^ites  are  under  consideration  for 
nomination  to  the  National  Register  of  ..istoric:  Places,  but  it  does  not 
reflect  compliance  with  Section  106,  P.L.  89-665  and  Sections  1  (3)  and 
2  (6)  of  K.O.  11593.  This  is  particularly  essential  in  that  these  two 
sites.  Noser's  Mill  and  the  Koenig  Site,  have  been  referred  to  the  Secre¬ 
tary  of  Interior  for  determination  of  eligibility  for  nomination.  Until 
a  complete  survey  and  inventory  of  the  project  area  is  made,  a  comprehen¬ 
sive  plan  of  salvage  cannot  be  developed. 

Response :  The  St.  Louis  District  has  had  an  historic  survey  of  the  project 

area  by  a  professional  historian;  the  results  have  been  added  to  the  final 
EiS  (paragraphs  2.1.4  and  4.3.6).  As  discussed  in  these  paragraphs  of  the 
final  F.IS,  Noser’s  Mill  has  been  determined  to  be  eligible  for  the  National 
Register  of  Historic  Places,  and  this  District  plans  to  comply  fully  with 
Section  106,  P.L.  89-665  and  Sections  1(3)  and  2(6)  of  E.O.  11593.  No 
determination  has  been  made  as  to  the  eligibility  of  the  Koenig  site;  how¬ 
ever,  if  this  site  is  determined  eligible,  the  St.  Louis  District  will 
comply  fully  with  the  above-mentioned  laws  contracted  and  the  St.  Louis 
District  has  also  received  a  report  by  a  professional  archeologist  evaluat¬ 
ing  the  adequacy  of  the  available  archeological  information.  This  study 
reveals  that  two  more  years  will  be  needed  to  make  a  reconnaissance  of  the 
project  area  and  perform  necessary  salvage  operations.  The  St.  Louis  District 
will  I  und  this  work.  (See  paragraph  4.3.5  of  the  final  EIS). 
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i uni  .n  .  p  I  i-a  -sod  to  see  the  reference*  to  the  1962  "acquisition 

pel  j.  "  j 1 ■ " ; . ni  between  the  Departments  of  Army  and  Interior.  However, 
the  :.tau  meat  dm-.-.  not  explain  how  this  policy  will  be  implemented  with 
respe.-t  e  i  tiier  t  .>  t  ne  acquisition  and/or  subordination  of  mineral 
interests.  Nor  does  it  indicate  that  before  an  easement  can  be  taken  in 
lieu  ol  tee  title  the  Lauds  must  he  examined  by  the  Bureau  of  Sport  Fish- 
eric-  and  N't  i  d  1  i  I  e  and  the  Missouri  Department  of  Conservation  to  determine 
their  sic.uil  iconi  c  for  protection  or  enhancement  of  fish  and  wildlife 
to  sources . 

i’eSjsnt  .  ■ :  the  1  '■>«’.  "acquis  i  t  ion  policy"  will  he  implemented  with  respect 
to  tiie  a.  qu  i  -.it  ion  and/or  subordination  of  minerals  by  a  strict  interpre¬ 
tation  i.r..  e-neiM  1 i y ,  f ee  title  to  all  subsurface  interests  will  he 
a. qu  i  ret!  in  areas  required  for  ali  structures,  are  required  for  project 
oper.it  ions  and  public  use,  including  access,  and  in  areas  where  the  value 
<>:  mineral  interests  is  nominal.  The  reservation  of  mineral  rights,  where 
development  will  not  interfere  with  project  purposes,  will  be  predicated 
upon  t'ae  government's  right  Lo  regulate  their  development  as  to  eliminate 
any  inlet'! erence  with  project  purposes  and  to  minimize  any  adverse  impact 
on  the  environment,  including  esthetic  values. 

<■  >ord  ina:  ion  was  conducted  with  the  Bureau  of  Sport  Fisheries  and  Wildlife 
and  t tie  State  of  Missour  i  Department  of  Conservation  during  the  planning 
processes.  Certain  areas  in  the  upper  reaches  of  Union  l.ake  that  were 
originally  requested  by  the  Department  of  Conservation,  have  been  proposed, 
subject  Lo  approval,  for  management  by  the  Department  of  Conservation  under 
the  "General.  Plan  and  Cooperative  Agreement  ” . 

Comment  J:  The  statement  does  not  consider  the  possibility  of  pollution 
from  the  filled  zinc-iron  mines  listed  on  page  60.  If  any  of  these  mines 
would  be  inundated,  the  statement  should  describe  mitigating  measures. 

Kespons.  :  None  of  the  zinc-iron  mines  listed  on  page  60  will  be  inundated 
by  the  hike.  Pollution  from  these  mines  will  subsequently  be  no  problem. 

Comment  6 :  The  need  for  recreational  areas  for  the  people  of  St.  Louis  is 
recognized,  hut  conditions  have  changed  considerably  since  these  reservoirs 
wore  authorized.  Alternatives  are  now  available.  Development  of  the  Great 
Rivers  Recreation  Area  in  the  immediate  vicinity  of  St.  Louis  would  help  to 
sutisfv  this  demand,  save  gasoline,  and  provide  the  opportunity  for  many 
unable  t o  travel  as  tar  as  Union  Lake. 

Response;  The  proposed  (Ireat  Rivers  Recreational  Area  on  the  lower  Meramer 
is  a  proposal  with  great  recreational  potential  for  the  St.  Louis  area. 
Although  the  metropolitan  area  expressed  strong  interest  in  this  proposal, 
support  from  other  areas  and  agencies  has  not  been  forth  coming  at  the 
present  time. 

Available  information  indicates  that  this  project  has  been  recommended  for 
restudy,  and  that  as  vet  such  study  has  not  been  provided  for. 


mink-  r; 


Comment  5:  The  construction  of  Union  Dam  and  Lake  will  have  a  deleterious 
impact  on  fish  and  wildlife  resources.  The  Bureau  of  Sport  Fisheries  and 
Wildlife  on  January  28,  1964,  provided  a  Preliminary  Report  on  the  effects 
of  the  water  development  plans  for  the  Meramec  River  Basin.  In  this  report, 
the  Bureau  stated  that  additional  investigations  would  he  conducted  when 
more  detailed  plans  became  available.  The  Bureau,  however,  has  not  updated 
the  1964  Report. 

We  believe  a  10-year  lapse  of  time  allows  for  considerable  social,  legis¬ 
lative,  and  biological  changes  to  occur;  therefore,  the  previous  report  is 
no  longer  valid.  Until  new  studies  are  completed  and  loss  compensation  and 
enhancement  features  identified  and  evaluated,  a  true  appraisal  of  the 
environmental  impact  cannot  be  made. 

Response;  Your  statement  concerning  the  lack  of  fish  and  wildlife  studies 
since  1.964  is  not  considered  correct.  Budget  justification  data  provided 
by  the  Bureau  to  support  the  Chief  of  Engineers  request  for  Construction 
General  funds  for  transfer  to  the  Bureau  indicate  that  since  fiscal  year 
1967  some  $46,600  has  been  requested  for  fish  and  wildlife  studies  in  the 
Meramec  Basin  project.  Funds  have  been  transferred  to  the  Bureau  each  year 
for  these  fish  and  wildlife  studies. 

Comment  6:  Based  on  the  comments  contained  in  this  letter,  the  Department 
of  the  Interior  believes  that  an  adequate  Union  Lake  Environmental  Impact 
Statement  must  fully  recognize  and  answer  the  specific  comments  contained 
in  this  letter.  Wo  believe  that  these  issues  warrant  full  coverage  in  the 
Impact  Statement. 

Response :  Concur.  The  St.  Louis  District  will  make  every  attempt  to  satis¬ 

factorily  answer  these  questions. 

Comment  7 :  Page  One  -  8.  Spillway  discharges  will  be  to  a  natural  ravine 
that  returns  to  Voss  Creek,  and  then  to  the  Bourbeuse  River  at  Reiker  Ford. 
Maximum  spillway  discharges  are  identified  at  85,700  c.f.s.;  however,  no 
mention  is  made  in  the  EIS  of  any  impacts  on  Voss  Creek  or  the  ravine 
should  it  be  necessary  to  use  the  spillway. 

Response :  Concur.  The  final  EIS  has  been  changed  to  incorporate  this 

comment  in  the  impact  on  streams  in  paragraph  4.1.11. 

Comment  8:  Page  One  -  8.  The  Bureau  of  Sport  Fisheries  and  Wildlife  lias 
no  intention  of  constructing  a  fish  hatchery  below  the  dam  and  the  statement 
should  be  corrected. 

Response;  Comment  noted.  The  discussions  pertaining  to  the  const ruet ion  and 
operational  commitments  in  reference  to  a  fish  hatchery  have  been  reworded 
to  clarify  the  Bureau  of  Sport  Fisheries  and  Wildlife's  portion. 

Comment  9:  Page  One  -  14.  The  statement  indicates  that  flowage  easements 
are  to  be  acquired  on  1,892  acres  of  land.  To  ( u 1 f  ill  the  joint  land  acqui¬ 
sition  policy  of  the  Departments  of  the  Interior  and  Army,  these  lands  would 
have  to  he  examined  by  the  Bureau  of  Sport  Fisheries  and  Wildlife  and 
Missouri  Department  of  Conservation  to  determine  the  signif  icance  for  pro¬ 
tection  or  enhancement  ot  fish  and  wildlife  resources. 
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Response:  i‘he  St.  I.ouis  District  would  bo  pleased  to  coordinate  possibili- 

t  ies  tor  l  .ind  wildlife  enhancement  with  the  Bureau  of  Sport  Fisheries 
and  Wild]  ile  and  i  i».-  Missouri  Department  of  Conservation. 

('eminent  10:  Pane  One  -  14.  The  state  :r.ent  should  indicate  whether  the 
1  .  99  i  acres  to  he  acquired  in  fee  would  include  mineral  acquisition  or 
subordination.  If  the  "Joint  Policy  of  the  Departments  of  Interior  and 
Arr.v  Relative  to  Project  Lands"  is  followed,  mineral  interests  would  be 
acquired  only  where  mineral  development  would  interfere  with  primary  proj¬ 
ect  purposes. 


•ousel 

i ■■  re-  piuisc  to 

Comment  - . 

ellt  1  1  : 

Page  One  -  19. 

.  We  wonder 

how  the  values  for  fish  and 

wildlife 

*  J  i  t  •->'  W  t  1 ! 

o  determined. 

Our  know  led, 

ge  of  the  project  indicates 

that  it 

will  have  adverse  effects  on  fish  and  wildlife  habitat.  Until  these  effects 
are  evaluated  and  mitigation  measures  for  the  losses  incorporated  into  the 
development  plan,  we  seriously  quest  ion  the  benefits  claimed  for  fish  and 
wild!!:,  in  t  iie  s ;  at  orient . 

Response:  1 ue  benefits  assigned  to  fish  and  wildlife  were  prepared  bv  the 

L i s  1 1  and  V ’  Id !  I ’ e  Service,  V .  S.  Department  of  Interior,  in  a  report  dated 
]'•  .l.mitary  19t>  *.  This  information  was  published  by  this  office  in  the 
r.im..,  •  \ >:■;(  tvlunsivo  Basin  Study,  Volume  7,  Appendix  0. 

flie  Fish  and  Wildlife  Service  did  not  detail  their  methodology  for  their 
l  i  .cures ;  however,  the  figures  do  include  the  necessity  for  mitigation  land 
ana  then  lands  arc  a  part  of  the  project. 

1  on:  u;  i. :  it  is  impossible  to  assign  negative  benefits  until  the  fish 
and  wildlife  losses  are  evaluated,  mitigation  measures  developed,  and  the 
amount  of  uncompensated  losses  determined. 

R<  op.  rei  Please  refer  to  the  response  for  Continent  11. 

Comment  1  S:  Page  Cue  -  15.  "Once  the  lake  is  f i l led  to  the  top  of  the 
joint -use  pool,  releases  wi 1 L  approximate  inflows  except  during  floods  and 
drought;."  litis  expected  downstream  flows  during  flood  conditions  was 
adcqu.it  el  v  described;  however ,  some  idea  of  ythal  type  ol  flows  which  could 
he  t  ♦  -«i  during  time  of  drought  should  also  he  given.  Also  needed  is 

some  idea  ot  releases  expected  during  initial  filling  of  the  lake. 

Response:  A  minimum  daily  release  oi  II  r.l  .  s.  ,  as  shown  in  Table  , 

St.i.T  i  ON  oNK,  will  be  made  whenever  the  reservoir  Level  is  below  the  top 
ol  I  he  L'int-use  pool.  Tin’s  Includes  the  period  while  the  reservoir  is 

be  i  ug  ;  i  !  i od . 

Comment  14:  Page  One  -  lb.  "The  control  of  floods  hv  the  impoundment  will 
increase  the  number  of  days  on  which  float  trips  are  possible,  stabilize 
the  bank?;,  and  improve  channel  conditions."  However,  on  page  One  -  1 r’ ,  it 
states  that  flows  at  or  above  three-quarters  hanktul!  will  increase  from 
I  4  lavs  pet  year  without  (lie  darn  to  40  days  per  year  with  tie  dam.  Such 
I  lows  will  e an  .o  Lank  cut!  ini’.  We  do  not  ;ee  how  increasing  these  Mows 
will  stabilize  the  hanks  and  improve  channel  conditions. 
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Response :  The  reduction  in  river  stage  fluctuations  could  help  stabilize 

the  banks  hv  preventing  the  failure  of  saturated  banks  during  rapid  decrease 
in  stage.  However,  it  should  be  noted  that  the  bank  could  be  subject  to 
erosion  during  the  higher  stages  if  excessive  velocities  are  present. 

We  did  not  intend  to  imply  that  the  hanks  of  the  river  below  the  dam  would 
become  stabilized  in  its  present  location,  but  will  adjust  with  time  until 
it  tends  to  become  stable  for  a  4,000  c.f.s.  maximum  flow.  Our  reference 
to  improved  channel  conditions  refers  to  flow  conditions  in  the  channel, 
i.e.,  more  water  available  within  banks  on  which  recreational  activities 
can  take  place. 

Comment  15:  Pago  One  -  18.  The  net  increase  of  250,690  fisherman-days 
annually  with  Lite  project  are  contingent  upon  necessary  loss  compensation 
measures  being  implemented.  Reexamination  of  the  area  and  identification 
of  such  measures  are  necessary  before  this  value  can  be  established. 

Response:  Mitigatory  measures  have  been  discussed  with  representatives  of 

the  Missouri  Department  of  Conservation  and  are  discussed  in  Missouri 
Comment  i.  In  addition,  as  part  of  the  basin  plan,  19  angler  use  sites 
will  he  developed.  They  are  shown  on  PLATE  1  in  SECTION  ONE  of  the  EIS. 

Comment^  16:  Page  One  -  19.  Are  flood  control  benefits  for  only  presently 
existing  development  in  the  flood  plain,  or  do  they  include  benefits 
assignable  to  future  development  which  will  be  encouraged  bv  completion  of 
the  projects?  Tt  is  the  view  of  the  National  Water  Commission  that  the 
major  problem  of  reducing  damages  to  existing  development  is  overshadowed 
by  the  need  for  keeping  additional  exposure  to  flood  damages  from  develop¬ 
ing.  flood  damages  are  increasing  in  spite  of  billions  of  dollars  spent 
for  protective  works.  In  view  of  the  statement  made  by  the  St.  Louis 
County  planning  commission  on  page  eight  -  22,  it  would  appear  that  some 
benefits  assignable  to  flood  control  are  for  expected  future  development 
encouraged  by  the  project.  Since  construction  will  not  provide  for  pro¬ 
tection  from  Mississippi  River  backwater,  future  development  should  he 
d i sc  on  raged . 

Response:  In  conducting  the  analysis  of  urban  flood  damages  and  the 

ensuing  project  benefits  only  present  day  development  is  considered.  The 
Corps  is  researching  the  field  of  future  urban  development  benefits  and  is 
in  the  process  of  formulating  a  methodology  that  will  provide  good  esti¬ 
mating  techniques.  At  the  present  time,  the  value  of  future  urban  bene¬ 
fits  is  not  included  in  flood  damage  analysis.  When  the  methodology  is 
sut  1 icientlv  developed,  these  benefits  will  ho  included  in  project 
nnalvsis.  We  do  have  techniques  for  predicting  future  agricultural  bene- 
t  its  and  they  arc  included  in  agricultural  flood  damage  and  benefit  cal- 
ou  1  iti  o ns . 

We  concur  that  flood  plain  development  should  be  regulated;  however,  the 
Federal  Lovernment  does  not  have  authority  to  regulate  development  through 
land  use  regulation,  zoning,  or  statute.  Zoning  is  a  local  and  state 
mandate  and  not  under  the  auspices  of  Federal  jurisdiction.  Land  use 
regulation  may  prevent  future  damages  from  occurring  but  would  do  little 
for  the  existing  lands  and  structures. 


NINE-40 


Comment _ 17:  Page  Two  -  30.  A  more  thorough  discussion  of  the  cave  com¬ 

munities  identified  on  page  three  -  16  is  needed.  It  should  be  determined 
if  the  Lndiana  Bat,  identified  as  endangered  on  the  official  list  of 
Endangered  Species,  inhabits  any  of  these  caves.  Would  flooding  of  caves 
in  the  flood  pool  or  conservation  pool  make  death  traps  of  these  caves? 

Response :  See  response  to  the  Missouri  Speleological  Survey  Comment  1. 

Although  there  are  presently  no  known  colonies  of  endangered  bat  species 
present  in  caves  in  the  Union  Lake  area,  if  any  of  the  caves  that  will  be 
inundated  are  found  to  contain  endangered  bats,  the  entrances  will  be 
sealed  prior  to  inundation  at  a  time  when  the  bats  are  not  in  the  caves. 

Comment_  18:  Page  Two  -  A3.  Previous  work  in  the  area  (Chapman  et  al, 

1964,  and  Schneider  and  Geier  1971)  lias  clearly  documented  the  need  for 
add i t  ional  survey . 

Response :  Archeological  information  presented  in  the  draft  environmental 

statement  was  based  on  the  existing  state  of  knowledge  of  archeological 
resources  in  the  project  area.  The  state  of  this  knowledge  in  terms  of 
its  adequacy  is  currently  under  review  by  a  professional  archeologist. 

This  review  will  establish  the  future  course  of  action  with  respect  to 
any  further  archeological  investigations  undertaken  by  the  Corps  of 
Engineers  in  the  Union  Lake  project  area. 

Comment  19:  Page  Three  -  1.  It  is  noted  that  the  period  of  expected  use 
of  the  flood  pool  -  March,  April,  May  and  .June  -  will  be  during  peak  nest¬ 
ing  periods  of  upland  game  and  spawning  of  warm  water  fishes  in  their 
river.  Spawning  in  the  30  miles  of  river  in  the  flood  pool  could  be  lost. 

Response :  Concur.  The  EIS  has  been  changed  to  include  these  impacts  in 

paragraphs  4.2. 1.6  and  4. 2. 2.1. 

Comment.  20:  The  last  sentence  in  the  paragraph  on  IRON  ORE,  page  three  - 
10,  should  be  changed  to  clearly  indicate  the  effects  of  subordination  or 
acquisition  of  Lite  development  of  the  known  mineral  deposits.  In  this 
sentence,  it  should  be  made  clear  that  it  is  the  development  of  these 
deposits  that  would  be  affected  or  unaffected.  The  statement  should  also 
consider  the  impact  of  the  project  on  undiscovered  mineral  deposits  that 
may  exist  and  the  search  for  such  deposits. 

Response :  The  final  EIS  has  been  changed  to  further  explain  these  points 

in  paragraph  4. 1.6.1. 

Comment-  21:  Page  Three  -  32.  It  lias  not  been  determined  that  fish  popu- 
1  at  ions  will  benefit  from  increasing  tiie  period  of  time  they  will  be  sub¬ 
jected  to  3/4  bankfill  flows,  therefore  the  statement  that  a  maximum  flow 
of  water  will  be  a  stabilizing  factor  on  the  fish  population  needs  some 
qual if icat ions . 

Response:  This  statement  infers  that  extreme  minimum  and  maximum  flow  will 

be  eliminated  below  the  dam.  Discharges  will  be  maintained  near  a  mean 
volume,  witli  fewer  drastic  fluctuations.  The  reduction  in  extreme  fluctua¬ 
tions  is  the  stabilizing  factor  on  the  fish  population. 
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Comment  22 :  Page  Three  -  37.  All  tnree  conversions  could  have  significant 
impact  on  plant  and  animal  communities  if  these  conversions  ultimately  re¬ 
quired  a  higher  degree  of  flood  protection  which  resulted  in  further  altera- 
! ions  to  the  Landscape.  Some  estimate  of  how  many  acres  of  each  type  of 
conversion  is  expected  with  completion  of  the  project  should  be  given.  The 
comment  by  the  St.  Louis  County  Planning  Commission  on  page  eight  -  22  leads 
as  to  believe  that  the  Corps  has  developed  this  information. 

L.  spouse :  We  concur.  Land  use  investigations  and  project  impacts  on  land 
use  should  he  investigated.  However,  the  Corps  did  not  analyze  land  use 
oonvot's  ion  i v  acreage  and  land  use  type.  Rather  we  investigated  the  more 
cone ra!  triads.  Specific  land  use  analysis  would  he  difficult  and  more 
p.  ulative  and  less  reliable  than  most  forecasts.  Land  use  is  not  always 
a  natural  expansionary  process  but  may  be  altered  by  zoning  decisions  which 
have  not  been  formulated. 

Comment  2J:  Page  Three  -  40.  In  view  of  the  weaknesses  in  the  wildlife 
management  plans  implemented  by  the  Corps  of  Engineers  on  existing  reser¬ 
voirs,  we  strongly  recommend  that  all  lands  not  needed  for  intensive 
recreation  or  project  operation  and  maintenance  be  dedicated  to  fish  and 
wildlife  conservation  purposes  in  accordance  with  a  General  Plan  and  be 
made  available  for  management  by  the  Missouri  Department  of  Conservation. 

Response:  The  St.  Louis  District  is  developing  a  progressive  wildlife 

management  program  on  lands  it  administers  that  is  not  outgranted  to  other 
agencies.  New  regulations  provide  for  the  preparation  of  Fish  and  Wildlife 
Management  Plans  as  an  appendix  to  the  Projects  Master  Plan.  This  document 
provides  an  operational  program  funded  and  staffed  by  the  Corps.  The 
Si.  Louis  District  is  proceeding  with  an  active,  strong  wildlife  management 
program  on  lands  It  now  administers. 

Commeji t_ 24 :  Page  Three  -  45.  A  special  study  should  be  conducted  to 
determine  ii  any  threatened  species  inhabit  the  caves.  Reliance  should  not 
he  placed  on  a  lack  of  reported  occurrences. 

Response :  See  response  to  Comment  1  of  the  Missouri  Speleological  Surve, 

Cpmmer_t_ 25:  Page  Three  -  60.  The  final  E1S  on  Meramec  Park  Lake  identified 

440  miles  of  floatable  river  in  the  Meramec  Basin  and  343  miles  within  the 
drainage  area  of  Meramec  Park  and  Union  Reservoirs.  Construction  of  the 
two  projects  will  inundate  19.52  of  the  total  floatable  rivers  in  the  entire 
basin,  or  257,  of  the  floatable  rivers  in  the  drainage  of  the  two  reservoirs. 
As  indicated  in  the  general  comments,  a  study  to  identify  the  value  of  float 
streams  in  the  Meramec  Basin  from  a  national,  regional,  and  local  standpoint 
should  be  completed. 

Response:  We  agree  that  a  study  to  evaluate  the  value  of  float  streams 

would  he  a  valuable  planning  tool;  however,  we  believe  that  this  study 
would  be  more  properly  conducted  bv  the  Bureau  of  Outdoor  Recreation. 
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Comment  Jf>:  Acqu  i  s  i  t  i  on  or  subordination  of  mineral  rights  also  would 
\Mf't  the  wording  in  Part  Seven,  irreversible  or  irretrievable  commitment 
o!  resources.  Acquisition  under  the  joint  agreement  implies  that  mineral 
development  would  not  be  permitted  and  thereby  mineral  loss  to  local  and 
national  use  should  he  assessed  as  an  irreversible  or  irretrievable  commit¬ 
ment  . 


Uespon.se;  Recovery  of  minerals  whether  in  Federal  or  private  ownership 
would  not  be  precluded  if  compatible  with  project  purposes.  Recovery  would 
tie  predicated  on  the  Government's  right  to  regulate  development. 


ADVISORY  COUNCIL  ON  HISTORIC  PRESERVATION  (letter  dated  9  May  1974) 

Comment  1:  ibis  is  in  response  to  your  request  of  February  25,  1974,  for 
comments  on  the  draft  environmental  statement  for  the  proposed  Union  hake, 
Kourbeuse  River,  Missouri.  The  Advisory  Council  has  reviewed  the  statement 
and  notes  that  the  undertaking  will  affect  the  Koenig  Site  and  Noser's  Mill 
properties  which  may  be  eligible  for  inclusion  in  the  National  Register. 

Response :  Comment  noted. 

comment  2:  Pursuant  to  Section  2(b)  of  Executive  Order  11593  "Protection 
and  Enhancement  of  the  Cultural  Environment"  of  May  13,  1971,  Federal  agen¬ 
cies  must,  prior  to  the  approval  of  the  expenditure  of  any  Federal  funds  on 
an  undertaking  or  prior  to  the  granting  of  any  license,  permit  or  other 
approval  of  the  expenditure  of  any  Federal  funds  on  an  undertaking  or  prior 
to  tiie  granting  of  any  license,  permit  or  other  approval  for  an  undertaking, 
afford  the  Advisory  Council  an  opportunity  to  comment  on  the  effect  of  the 
undertaking  upon  properties  which  may  be  eligible  for  inclusion  in  the 
National  Register  of  Historic  Places.  For  your  convenience,  a  copy  of  the 
Council's  "Procedures  for  the  Protection  of  Historic  and  Cultural  Proper¬ 
ties"  is  enclosed. 

Response:  Through  consul  Lai  ion  with  staff  of  the  Advisory  Council's 

Washington  office  it  has  been  determined  that  a  resolution  should  be  made 
hv  the  Secretary  of  the  interior  as  to  the  eligibility  of  these  sites  for 
inclusion  in  the  Nat  Iona*  1  Register  prior  to  following  further  procedures 
outlined  in  section  800.4  of  Council  guidelines.  Since  the  Noser's  Mill 
site  has  been  determined  eligible  for  the  National  Register  of  Historic 
Places,  the  St.  Louis  District  will  be  in  contact  with  the  Advisory  Council 
tot  consultation  in  complying  with  Executive  Order  11593  as  is  stated  in 
paragraph  4.  S.h  of  the  final  EIS.  No  determination  has  been  made  for  the 
Keen i g  site. 


Comment  1:  Until  the  requirements  of  the  Executive  Order  are  met,  the 
Council  considers  the  draft  environmental  statement  to  be  incomplete  in  its 
treatment  of  historical ,  archeological,  architectural  and  cultural  resources. 
To  remedy  this  deficiency,  the  Council  will  provide  substantive  comments  on 
tile  undertaking's  effect  on  the  previously  mentioned  property  through  the 
Sect  ion  1  Oh  process.  Please  contact  Louis  .all  of  the  Advisory  Council 
stafl  (303-234-4946)  to  assist  you  in  complet  ing  this  process  as  expod i- 
t i ous i v  as  poss i b I e . 
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Response :  Tho  Sr.  Louis  District  has  been  in  contact  with  the  Staff  of 

tlie  Advisory  Council  and  is  taking  steps  to  comply  with  the  provisions 
of  the  Fxecut  ive  Order  as  expeditiously  as  possible.  Also  see  the  res¬ 
ponse  to  the  1'.  S.  Department  of  Interior  Comment  No.  1. 

1.4.  Ml  S.  DEPARTMENT  OF  TRANSPORTATION,  FEDERAL  HIGHWAY  ADMINISTRATION 
(let  ter  dated  1  April  1  974) 

i 

I  Oot.meni  1:  l.  Part  1,  Paragraph  11,  AUTHORIZATION  AND  HISTORY  OF  THE 

!  PROJECT  gives  the  estimated  cost  of  relocating  Missouri  State  Highway  185 

[  at  a  lo.-.ii  ion  and  elevation  compatible  with  Union  Lake  requirements  to  be 

*  ipprox: mutely  $  i, 000,000.  It  is  not  clear  if  this  cost  is  directly  related 

I  to  till-  ;,,uon  l.ake  Project  over  and  above  tiie  cost  of  the  reconstruction  of 

M?  .-hw;'.'  !  -  i  it’  Union  Lake  were  not  developed.  A  clearer  explanation  of  the 

|  p'S'-ect's  impact  upon  Highway  185  will  be  presented  if  the  costs  of  recon- 

I  struct  ion  of  Highway  185  as  a  result  of  the  project  are  compared  to  the 

,  cots  of  reconstruction  without  the  project  in  the  Final  Statement. 

;  Re.-. pom  .  :  The  portion  of  the  $3,000,000  cost  of  relocating  Missouri  State 

!;  Hi  mu  o-  !S5  directly  related  to  the  Union  lake  project  is  currently  esti- 

II  it'  :  ,t  $7,100,00(1.  The  balance  of  $900,000  is  estimated  to  be  the  cost 

m  ■  ■  mot ion  of  Highway  185  if  Union  Lake  were  not  constructed.  A 

sect  i  >r  di'seribing  the  relocation  of  Highway  185  has  been  added  to  the 

i  ''ini'  '' !  $  in  PART  (INF,  paragraph  1.12.5. 

1 '  ■i-.mein  2:  2.  Route  CC,  a  part  of  the  Federal-aid  System,  crosses  Big 

I  Greek  within  the  Flood  Control  Pool.  Other  local  roads  are  also  within  the 

|  FI  oe.i  C.ontjol  Pool,  however,  we  could  find  no  discussion  on  whether  protec¬ 

tion  kk  i ••'ires  will  be  taken  to  prevent  damage  or  failure  to  these  existing 
ro.i.’.wav-'  due  to  fluctuating  water  levels. 

Response:  The  elevation  of  the  floor  of  the  bridge  on  Route  CC  at  the  Big 
‘  Greek  crossing  is  645  m.s.l.  This  elevation  is  equivalent  to  a  flood,  with 

Union  l.ake  in  operation,  having  a  frequence  in  excess  of  once  in  200  years, 
j  Inis  exceeds  the  design  criteria  for  roads  of  this  traffic  classification. 

No  alteration  will  he  required  as  the  possibility  of  flooding  is  very 
remote.  the  same  is  true  of  other  lightly  traveled  roads  in  the  project 
area  which  may  have  structures  spanning  the  theoretical  flood  control  pool 
whose  floor  elevations  are  near  or  above  the  flood  pool  elevation  of 
1  ■  5 1  m.s.l. 

i  Comment  3:  3.  Part  I,  Paragraph  IX  A,  RECREATiON,  indicates  the  project 

i  will  support:  an  annual  visitation  of  1,87.8,000  recreationists  within  the 

i  first  )  vear.;  of  project  life,  with  use  expected  to  increase  as  facilities 

are  added.  Of  this,  some  half  a  million  visitors  are  to  be  aceommoda t ed  on 
(..ifps-i  mist  rue  ted  facilities.  Based  upon  the  planning  assumption  that  80 
percent  of  the  visitors  come  from  sources  within  100  miles  of  the  project, 
there  may  be  impacts  upon  highways  leading  toward  the  project  1 rom  popula¬ 
tion  renters  within  the  100-mile  radius,  primarily  the  St.  Louis  metro¬ 
politan  area.  When  the  projected  recreational  use  generated  by  Union  Lake 
i'.  combined  with  the  projected  use  to  be  generat  >d  by  the  Meramec  project 
to  the  south,  it  becomes  evident  that  heavy  pea!;  trait  ic  l lows  will  occur 
on  l-i't  arid  U.S.  Highway  30  west  of  St  .  Louis.  fltoso  impacts  should  bo 

d  IS.  I'-.Sed  i  a  dot  ail. 
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Response ;  Concur.  A  section  describing  the  impacts  of  recreational  visi- 
! ors  on  i he  present  highway  system  has  been  added  to  the  EIS  in  paragraph 
h  •  i  .  '  . 


Comment  A.  Part  I,  Paragraph  XII,  PLANS  OF  OTHER  FEDERAL  AND  STATE 

ACENC ! KS .  We  suggest  the  plans  of  the  Missouri  State  Highway  Department 
lot  Highwav  185  be  discussed  in  detail  here.  Presently,  their  plans  are 
mentioned  in  various  parts  of  the  Statement  with  no  full  discussion  in  inv 
one  place.  In  addition,  information  concerning  relocation  assistance  needed 
is  a  result  of  the  highway  reconstruction  should  be  given. 

K-  spouse:  Concur.  A  section  (1.12.5)  has  been  added  under  the  heading 

'ins  oi  Other  Federal  and  State  Agencies."  This  paragraph  which  discns-es 
r he  i ! t  er.it  ion  ot  Route  185  has  been  excerpted  from  the  Highwav  Commission’s 
In  v  iroum.ont  a  l  Impact  Statement. 

" . : .•♦.11  E  .  S.  DEPARTMENT  OF  COMMERCE,  THE  ASSISTANT  SECRETARY  FOR  SCIENCE 
AND  TECHNOLOGY  (letter  dated  15  April  1974) 

Comment  I:  The  environmental  impact  statement  indicates  that  no  active 
-  mere  i  a  I  fishery  exists,  but  that  populations  of  those  species  categorized 
as  coniine  ro  ini  ,  namely  cat  fishes  and  freshwater  drum,  could  increase  in  the 
impoundments  created  by  project  implementation, 

Re.sjionse:  At  present  there  is  no  commercial  fishery  planned  for  Union  Lake. 

However,  the  Corps  will  cooperate  fully  with  the  Missouri  Department  of 
Conserv.it  ion  in  developing  a  commercial  fishery  in  the  lake  if  it  appears 
feasible  at  a  future  date. 

Comment  2:  A  search  of  our  geodetic  control  data  publications  indicates 
that  construction  of  the  Lake  should  not  result  in  destruction  or  damage  to 
any  network  monuments. 

Resinai.se :  Comment  noted. 

9.7.4.12  OFFICE  OF  ECONOMIC  OPPORTUNITY  (letter  dated  22  August  1971) 

Comment  1:  The  Office  of  Economic  Opportunity  is  in  the  process  of  being 
reorganized.  During  this  period  of  reorganization,  the  agency  will  not 
undertake  any  actions  with  regard  to  either  Environmental  Impact  Statements 
or  comments  as  to  same,  pursuant  to  the  National  Environmental  Policy  Act 
>!  19b9.  It  would  be  in  keeping  with  the  meaning  and  spirit  of  the  NKPA 
it  future  activities  were  subjected  to  the  Office  of  Management  and  budget 
Circular  A-95  clearinghouse  procedures  and  submitted  to  interested  and 
at  looted  local  community  groups  and  organizations  for  their  review  and 
c 1 1 mint »n  t.  s  . 


Response :  Comment  noted. 
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Response;  We  concur  with  the  need  for  additional  agricultural  data  in  the 
EIS.  We  would,  however,  like  to  reassure  you  that  the  EIS  actually  con¬ 
tains  a  summary  analysis  of  a  more  detailed  investigation  that  the  Corps 
conducted  at  an  earlier  period.  A  very  thorough  analysis  of  agricultural 
impacts  can  he  found  in  a  document  entitled,  "Union  Lake,  Upper  Mississippi 
River  Basin,  Bourbeuse  River,  Missouri  (General  Design  Memorandum  No.  4)", 
available  for  review  at  the  District  office.  Thus,  while  the  EIS  presents 
summary  data,  a  detailed  analysis  was  done  and  serves  as  back-up  data. 

Comment  6:  With  regard  to  water  supply,  the  Missouri  Geological  Survey  has 
concluded  that  more  groundwater  is  available  in  the  upper  reaches  near 
Sullivan  than  the  EIS  indicates;  I  understand  that  this  conclusion  is  based 
on  more  recent  information  than  was  available  to  you  and  that  this  data  is 
being  forwarded  to  your  office. 

Response:  The  Corps  is  aware  that  enough  groundwater  exists  in  the  upper 
basin  for  the  upper  basin's  needs.  The  water  supply  benefits  for  Union 
Lake  are  based  on  future  needs  in  the  lower  basin.  The  use  of  surface 
water  supplies  are  discussed  in  the  EIS  in  the  alternatives  section  in 
paragraph  6. 3. 3.4. 

Comment  7 :  These  deficiencies  made  it  more  difficult  to  determine  the  true 
feasibility  and  effects  of  Union  Lake.  We  could  not  make  a  determination 
at  this  time  of  Pine  Ford,  1-38,  and  Irondale  since  sufficient  information 
has  not  been  assembled  by  your  office.  As  studies  progress  on  these  re¬ 
maining  three  Meratnec  Basin  projects,  it  is  imperative  that  state  govern¬ 
ment  be  involved  in  all  phases  of  the  planning  process. 

Response:  The  St.  Louis  District  will  coordinate  closely  with  the  State 
of  Missouri  in  all  phases  of  any  future  water  resources  development  in  the 
Meramec  Basin. 

Comment  8:  Missouri  has  seven  District-level  Corps  offices,  each  working 
rather  independently  on  projects  in  our  state.  We  recommend  that  the 
seven  districts  combine  their  efforts  in  determining  such  essential  state¬ 
wide  impacts  as  the  need  for  outdoor  recreation  opportunities  and  the  loss 
of  productive  farmland  and  wildlife  habitat.  In  this  manner  the  Corps 
can  assist  the  state  planning  efforts  considerably.  I  welcome  the  initia¬ 
tive  you  have  taken  in  working  with  the  other  District  Engineers  toward 
this  end. 

Response:  Comment  noted. 

Comment  9:  Water  resource  planning  in  our  state  is  of  vital  importance 
since  decisions  we  make  today  will  affect  many  future  generations  of 
Missourians.  I  endorse  Union  Lake  and  believe  it  will  be  very  beneficial 
to  our  citizenry  and  be  of  high  quality.  The  opportunity  to  review  and 
comment  on  major  proposed  reservoirs  is  appreciated  and  I  thank  you  for 
your  close  cooperation. 

Response :  Comment  noted. 
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Comment  10:  Several  items  of  special  concern  to  our  Department  were  noted 
in  reviewing  the  Corps  of  Engineers'  Draft  Environmental  Statement  for  Union 
Lake  (February  1974).  One  is  the  proposed  warm  water  hatchery  facility 
downstream  of  the  dam  and  another  the  mitigation  of  terrestrial  wildlife 
habitat  losses.  Detailed  comments  on  these  and  various  other  items  are 
enumerated  on  the  attached  sheet. 

Response :  Comment  noted.  See  replies  to  Comments  11  and  12. 

Comment  11:  Provision  of  water  supply  facilities  capable  of  serving  a  warm 
water  hatchery  was  suggested  as  a  desirable  project  addition  in  view  of  the 
proximity  to  metropolitan  St.  Louis.  Future  needs  for  such  a  facility  are 
not  definitely  known;  however,  with  the  water  supply  available,  developing 
a  hatchery  to  assist  in  meeting  future  metropolitan  needs  would  be  greatly 
simpl if ied . 

Response :  The  Corps  of  Engineers  will  make  these  water  supplies  available 

for  a  warm  water  fish  hatchery  as  is  stated  in  the  EIS. 

Comment  12:  Of  greatest  concern  are  the  anticipated  adverse  project  impacts 
on  wildlife  as  related  to  the  project  area  terrestrial  habitats.  These 
losses  have  not  been  quantified  in  terms  of  habitat  units  or  values  fore¬ 
gone.  Contrary  to  the  EIS  (Three-37.3.  Line  5),  techniques  do  exist  for 
demonstrating  impacts  on  wildlife  without  and  with  a  project.  Personnel 
of  the  Bureau  of  Sport  Fisheries  and  Wildlife  and  Department  cf  Conserva¬ 
tion  are  prepared  in  1974-75  to  evaluate  the  project  and  its  influence 
area  to  document  the  situation.  Such  data  would  be  valuable  for  future 
reference. 

Response :  District  biologists  are  available  to  participate  with  biolo¬ 

gists  from  Missouri  and  the  Bureau  of  Sport  Fisheries  and  Wildlife  to 
evaluate  the  Union  Lake  area's  wildlife  value. 

Comment  13:  The  project  as  authorized  does  not  provide  for  mitigating  ter¬ 
restrial  habitat  losses.  A  general  evaluation  of  anticipated  project 
effects  on  wildlife  was  made  bv  our  personnel.  Numerous  meetings  were  held 
with  the  federal  Bureau  of  Sport  Fisheries  and  Wildlife  and  with  the 
St.  Louis  Corps  of  Engineers  District  personnel  to  discuss  and  negotiate 
ways  to  resolve  the  problem.  General  agreement  was  reached  on  blocks  of 
upper  reservoir  border  lands  that  could  be  developed  and  managed  to  par¬ 
tially  offset  terrestrial  losses.  Federal  construction  agency  responsibil¬ 
ities  for  development  as  to  location,  amount  and  type  have  not  been 
established.  Neither  has  the  operation-maintenance  responsibility  been 
settled.  Since  the  Office  of  the  Chief  of  Engineers  has  not  yet  approved 
the  recommendation  of  the  St.  Louis  District  for  additional  lands,  we  are 
at  a  loss  to  know  how  to  respond.  It  is  definitely  in  the  best  interest  of 
the  State  of  Missouri  to  have  these  matters  with  respect  to  wildlife  as 
fully  settled  as  are  the  details  on  other  project  features. 

Response :  Concur.  Every  effort  is  being  made  to  gain  approval  of  Design 
Memorandum  No.  5  as  expressed  in  No.  3  above.  Most  recent  correspondence 
on  this  matter  was  a  letter  dated  24  June  1974  from  the  Division  Office  at 
Vicksburg,  Mississippi,  to  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  This  letter  urges  approval  of  the  Design  Memorandum  as  submitted. 
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Comment  JL4:  Refer  to  warm  water  hatchery.  It  is  good  planning  and  wise  to 
build  to  meet  possible  future  needs.  The  Department  of  Conservation  is  not 
now  committed  to  a  time  table  for  hatchery  construction  or  even  to  ever 
constructing  a  hatchery. 

Response :  Concur.  The  discussions  pertaining  to  the  construction  and 
operational  commitments  in  reference  to  a  fish  hatchery  have  been  reworded 
to  clarity  the  State's  position. 

Comment  15:  Clearing  of  reservoir.  Downed  timber  in  some  locations  could 
be  desirable  for  its  fisheries  values.  A  minimum  clearing  policy  if  fol¬ 
lowed  would  help  achieve  maximum  reservoir  values  for  fish  and  wildlife 

and  also  to  some  degree  serve  in  reservoir  zoning. 

Response :  The  St.  Louis  District  will  coordinate  with  the  Missouri  Depart¬ 

ment  of  Conservation  and  other  appropriate  agencies  to  determine  a  clearing 
policy.  This  is  discussed  in  paragraph  1.5.2  of  the  EIS. 

Comment  16:  Project  land  additions.  Reference  is  made  throughout  the  report 
to  the  proposed  acquisition  of  an  additional  4,200  acres  in  the  upper  reaches 
of  the  lake.  The  specific  location(s)  of  the  lands  is  not  shown  on  the  proj¬ 
ect  maps.  Is  it  definite  that  the  lands  will  be  acquired?  Does  the  21,993 
acres  of  fee  and  easement  land  include  the  additional  lands  to  be  acquired 

for  fish  and  wildlife  purposes?  What  will  be  offered  under  a  General  Plan? 

Response:  See  responses  to  comments  3  and  13. 

The  proposed  21,993  acres  of  fee  and  easement  lands  for  the  Union  Project 
includes  area  in  the  upper  reaches  of  Union  Lake.  Portions  of  these  areas 
will  be  included  in  the  "General  Plan  and  Cooperative  Agreement"  required 
for  this  project  under  the  Fish  and  Wildlife  Coordination  Act  PL  624. 

Comment  17:  Acquisition  Criteria.  Experience  on  other  projects  indicates 
that  exceptions  to  the  300'  buffer  strip  criteria  should  be  kept  to  the 
very  minimum  to  prevent  future  encroachment  on  project  lands  and  to  main¬ 
tain  high  aesthetic  qualities. 

Response :  Concur. 

Comment  18:  Recreation  Areas.  The  Department  of  Conservation  is  not  at 
this  time  committed  to  manage  any  recreation  areas  with  facilities  developed 
for  high  intensity  use. 

Response :  Concur. 

Comment  19:  Warm  water  discharge.  More  accurately  stated,  a  warm  water 
fishery  will  still  be  possible  downstream.  "This  provision  will  insure 
preservation  of  the  existing  downstream  fishery"  is  not  necessarily  true. 

Response:  Concur.  The  Final  EIS  (paragraph  1.9.5)  has  been  changed  to 
reflect  this. 
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Comment  20:  How  and  when  will  the  "detailed  wildlife  management  plan"  be 
developed?  Will  implementation,  operation  and  maintenance  cost  be  at 
project  expense? 

Response:  A  wildlife  management  plan  will  be  prepared  by  District  wildlife 
biologists  in  coordination  with  the  Missouri  Department  of  Conservation  one 
to  two  years  before  the  completion  of  the  project.  The  plan  and  its 
implementation  will  be  paid  by  operation  and  maintenance  funds. 

Comment  21:  Total  habitat  loss  is  the  overriding  factor  for  deer  as  well 
as  for  other  species.  Cropland  represents  only  a  portion  of  the  picture. 

Response :  This  is  acknowledged  in  the  opening  paragraphs  of  the  chapter. 
(Paragraph  4.2.3.)  The  individual  paragraphs  on  game  animals  attempts  to 
concentrate  on  the  most  important  individual  impacts. 

Comment  22:  Since  mosquitos  are  excellent  fish  food,  leaving  fish  cover 
wherever  possible  through  reduced  timber  clearing  might  further  alleviate 
any  anticipated  problems. 

Response:  The  exact  amount  of  timber  to  be  left  standing  has  not  yet  been 

determined,  but  there  will  be  timber  left  in  the  upper  portion  of  the  lake 
and  its  tributaries  to  serve  as  cover  for  fish. 

Comine nt  23:  During  our  review  of  the  E1S  and  discussions  with  the  Corps  of 
Engineers,  they  indicated  that  the  primary  recreation  market  area  of  a  Corps 
Engineers'  lake  project  is  within  approximately  a  100  mile  radius  of  the 
project . 

In  applying  this  guideline  to  projects  similar  to  the  proposed  Union  Lake 
we  find  that  the  following  existing  or  proposed  projects  overlap  the  Union 
Lake  (Meramec  Basin)  market  area;  Carlyle,  Shelbyville,  and  Rend  Lakes  in 
Illinois,  Lock  and  Dams  24,  25,  and  26  in  Missouri  and  Illinois,  Cannon, 

Long  Branch,  Harry  S.  Truman,  Stockton,  Pomme  de  Terre,  Table  Rock, 
Clearwater,  and  Wappapello  Lakes  in  Missouri,  and  Norfolk  and  Bull  Shoals 
Lakes  in  Missouri  and  Arkansas. 

This  indicates  that  the  market  area  of  the  Meramec  Basin  projects  are  over¬ 
lapped  by  fourteen  other  projects.  Seven  of  these  projects  are  shown  to  be 
competing  for  the  St.  Louis  Metropolitan  market  area. 

In  order  to  determine  the  potential  visitation  to  Union  Lake  and  the  other 
Meramec  Basin  projects  it  appears  that  it  would  be  necessary  to  determine 
the  recreation  demand  of  the  market  areas  for  all  competing  projects  and 
then  deduct  the  existing  supply.  If  this  methodology  were  used  it  would 
more  clearly  reflect  the  needs  that  could  be  met  by  each  project,  making 
it  easier  to  project  attendance. 
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Response :  The  market  area  for  the  reservoirs  in  the  Meramec  Basin  do  over¬ 
lap  with  the  market  areas  of  existing  projects.  These  overlaps  were  taken 
into  consideration  in  calculating  the  projected  visitation  for  the  Meramec 
Basin  projects.  Although  the  market  areas  overlap,  it  is  usually  on  the 
outer  fringes  of  the  market  areas.  The  majority  of  the  visitation  to  a 
project  comes  from  within  the  50  or  75  mile  radius.  In  the  case  of  the 
Meramec  Basin,  the  recreational  demand  was  calculated  for  the  total  basin 
system  of  five  reservoirs.  If  some  of  the  five  reservoirs  are  not  con¬ 
structed  this  will  necessitate  additional  facilities  at  the  constructed 
projects  to  accommodate  the  recreational  demand  of  the  basin.  This 
district  has  proposed  to  accomplish  a  study  to  determine  the  total  state¬ 
wide  outdoor  recreational  demand  plus  a  100-mile  radius  around  the  State 
of  Missouri.  In  the  methodology  to  estimate  the  recreational  demand  for 
a  proposed  project,  similar  projects  are  evaluated.  Some  of  the  consid¬ 
erations  used  in  the  methodology  are  size  of  reservoir,  shoreline  miles, 
location  of  the  reservoir  to  urban  centers,  and  the  recreational  pursuits 
for  which  the  reservoir  is  suited. 

Comment  24:  The  EIS  states  the  lake  will  ".  .  .increase  the  opportunity 
for  recreation  on  the  32  miles  of  the  Bourbeuse  River  below  the  dam  and 
60  miles  on  the  Meramec  River.  .  ." 

The  Corps  of  Engineers  is  acquiring  land  immediately  below  the  dam  that 
could  be  developed  for  access  to  the  river.  Additional  facilities  should 
be  provided,  as  part  of  this  project,  to  provide  access  to  the  lower 
reaches  of  the  improved  stretches  of  river. 

Response:  Although  development  plans  have  not  been  prepared  as  yet,  a 
small  boat  launching  complex  could  be  provided  at  the  downstream  access 
area.  This  will  be  considered  during  preparation  of  the  Union  Lake  Master 
Plan.  In  addition,  as  part  of  the  Meramec  Basin  plan,  19  angler  use  areas, 
shown  on  PLATE  1,  SECTION  ONE,  are  planned. 

Comment  25:  The  Corps  of  Engineers  should  complete  a  survey  of  project 
lands  identifying  potential  sites  that  might  qualify  for  nomination  to  the 
National  Register  of  Historic  Places.  The  final  disposition  of  these  sites 
should  be  discussed. 

Response:  See  response  to  U.  S.  Department  of  Interior's  comment  No.  1. 

Comment  26:  More  consideration  should  be  given  to  the  discussion  of  site 
analysis  in  relation  to  the  carrying  capacity  of  recreational  areas. 

Response:  Concur.  The  Land  Requirements  Plan  and  the  Master  Plan  will 
discuss  this  subject  more  fully. 

Comment  27:  On  Page  Two-50,  Montauk  State  Park  should  not  be  listed  as 
being  in  the  Meramec  Basin. 

Response:  Concur.  The  final  EIS  (paragraph  2. 3. 7. 2)  has  been  changed. 
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Comment  28:  Population  projections  should  be  given  for  the  entire  project 
market  area,  not  just  Franklin  County. 

Response:  The  population  projection  for  Franklin  County  was  offered  in 

connection  with  assessing  the  socio-economic  impacts  the  proposed  project 
would  have  on  the  immediate  area.  Using  population  projections  from  the 
Office  of  Planning  and  Analysis,  Executive  Office  of  the  Governor,  State 
of  Illinois,  and  the  Office  of  Administrative  Services,  Comptroller  and 
Budget  Director,  State  of  Missouri,  a  projection  of  the  market  area  (100 
mile  radius  from  the  dam  site)  is  readily  generated.  The  following  pro¬ 
jection  shows  that  the  market  area  will  experience  a  steady  growth  through 
1990: 

.19.70  1975  1980  1985  1990 

2,  378,990  2,693,396  2,889,237  3,071,102  3,217,412 

Comment  29:  As  a  result  of  this  review  it  is  my  opinion  that  the  State  of 
Missouri  should  continue  to  support  the  Union  Lake  project. 

Response :  Comment  noted. 

9.2.4.14  MISSOURI  STATE  PARK  BOARD  (letter  dated  26  April  1974) 

Comment  1 :  The  State  Historical  Survey  and  Planning  Office  has  reviewed 
the  Draft  Environmental  Impact  Statement  for  the  Union  Reservoir  on  behalf 
of  Mr.  dames  L.  Wilson,  Missouri's  State  Historic  Preservation  Officer. 
Although  there  are  no  sites  currently  listed  on  the  National  Register  of 
Historic  Places  in  the  project  area,  two  sites  are  under  study  as  mentioned 
in  the  Statement.  These  are  the  Koenig  Shelter  and  Noser's  Mill.  These 
sites  will  be  presented  to  the  Missouri  Advisory  Council  on  Historic 
Preservation  for  their  recommendations  at  their  June  meeting.  Meanwhile, 
these  sites  have  been  submitted  to  the  Secretary  of  the  Interior  for 
determination  as  to  their  worthiness  under  the  provisions  of  Section  2(b) 
of  Executive  Order  11593.  When  such  a  determination  is  made,  these  sites 
will  receive  the  full  protection  of  Section  106  of  the  Historic  Preservation 
Act  of  1966. 

Response:  Comment  noted. 

Comment  2:  The  sections  on  the  historical  resources  of  the  area  are  far 
from  complete.  A  brief  perusal  of  Caldwell's  Historic  Sites  Catalogue  and 
two  interviews  do  not  constitute  an  adequate  survey  of  this  area.  A 
cursory  survey,  undertaken  by  two  of  our  staff  members  in  early  April  re¬ 
vealed  many  mid  and  late  nineteenth  century  structures  that  appear  to 
meet  the  criteria  for  the  National  Register  of  Historic  Places.  With  the 
exception  of  the  Noser’s  Mill  discussion,  it  becomes  apparent  that  little 
or  no  field  survey  of  the  area  has  been  conducted  by  a  competent  historian 
and/or  architectural  historian  as  required  by  Executive  Order  11593.  We 
highly  recommend  such  a  survey  prior  to  preparation  of  the  Final  Environ¬ 
mental  Statement. 
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Response :  See  response  to  U.  S.  Department  of  Interior's  comment  No.  1. 


Comment  3:  Although  an  archaeological  survey  of  the  area  has  been  made 
under  the  provisions  of  the  Reservoir  Salvage  Act  of  1960,  it  must  be 
remembered  that  such  a  survey  does  not  necessarily  fulfill  the  requirements 
of  either  the  National  Environmental  Policy  Act  or  Executive  Order  11593. 
Shoreline  sites  affected  by  wave  action  and  erosion,  sites  in  the  flood 
pool  elevations  that  will  be  affected  by  a  fluctuating  water  table,  and 
sites  in  the  public  access  and  recreation  areas  should  be  surveyed  to 
supplement  the  past  data  and  complete  the  prehistoric  inventory  of  the 
area. 


Response :  See  response  to  U.  S.  Department  of  Interior's  comment  No.  1. 

9.3  CITIZENS  GROUPS  AND  INDIVIDUALS 

9.3.1  GENERAL 

As  described  in  paragraph  9.1,  citizen  participation  has  been  a 
continuing  part  of  planning  of  this  project.  In  recent  years  private 
conservation  organizations,  especially  the  Coalition  for  the  Environment, 

St.  Louis  Region,  and  the  Ozark  Chapter  of  the  Sierra  Club,  have  expressed 
their  concerns  regarding  water  resource  developments  in  the  Meramec  Basin, 
especially  Meramec  Park  Lake. 

9.3.2  COMMENTS  RECEIVED  ON  THE  DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT 

The  following  are  comments  received  from  citizens  groups  and  indi¬ 
viduals.  Following  each  comment  is  the  response. 

9. 3. 2.1  MERAMEC  BASIN  ASSOCIATION  (letter  dated  15  April  1974) 

Comment  1:  The  statement  covers  the  subject  and  is  well  done.  It  reflects 
the  planning  that  has  been  done  on  the  lake  through  the  careful  and  compre¬ 
hensive  investigation,  and  the  coordinated  effort  thereon,  by  local,  state 
and  federal  interests.  Backed  by  the  Basin-wide  environmental  study  by 
your  office,  and  with  the  extensive  coverage  of  subject  matter  in  the 
statement  itself,  it  constitutes  a  proper  expression  under  the  law  of  the 
various  impacts  that  go  with  the  project. 

Response:  Comment  noted. 

Comment  2:  There  is  no  doubt  in  the  view  of  the  Association  that  Union  Lake 
is  the  most  suitable  alternative  for  handling  the  needs  of  the  people  and 
resources  of  the  area,  as  provided  for  in  the  Basin  plan. 

Response:  Comment  noted. 

Comment  3:  The  Meramec  Basin  Association  continues  its  endorsement  of  this 
project. 

Response:  Comment  noted. 
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9.3. 2. 2.  MISSOURI  SF ELEOLOC ICAL  SURVEY  INC.  (letter  dated  15  April  1974) 

Comment  1 ;  I  am  writing  this  letter  in  response  to  your  letter  of  February 
35,  1974  in  which  you  solicit  the  comments  of  the  Missouri  Speleological 
Survey  on  the  Draft  Environmental  Statement  Union  Lake  Bourbeuse  River 
Missouri.  The  Missouri  Speleological  Survey  has  for  the  better  part  of  the 
last  two  decades  attempted  to  locate,  record,  explore,  conserve  and  research 
the  ecology  of  caves  in  the  state  of  Missouri.  As  a  result  of  our  efforts 
in  pursuant  of  the  above  mentioned  activities,  we  have  established  certain 
informational  guidelines  which  we  consider  essential  for  the  development  of 
an  adequate  understanding  of  the  environment  of  a  given  cave.  These  guide¬ 
lines  are  considered  minimal  and  in  no  way  represent  the  optimum  coverage 
for  a  given  cave.  It  is  the  feeling  of  the  Missouri  Speleological  Survey 
(as  clearly  indicated  to  the  UnitedStates  Army  Corps  of  Engineers  in  a 
communication  from  Missouri  Speleological  Survey  on  May  8,  1973  relating  to 
the  revised  and  supplemented  Draft  Environmental  Statement  for  Meramec  Park 
Lake  and  Meramec  Park  River)  that  any  Environmental  Impact  Statement  which 
seeks  to  conform  to  the  intent  and  purpose  of  the  National  Environmental 
Policies  Act  of  1969,  PL-190  should  contain  the  following  data  on  each  and 
every  cave  within  the  area  involved: 

MISSOURI  SPELEOLOGICAL  SURVEY  CAVE  REPORT  GUIDE  LIST 

1.  Narrative  description  of  the  cave  containing  all  significant  aspects  of 
the  cave. 

2.  Geological  report.  This  should  indicate  all  important  geological  aspects 
of  the  cave,  such  as  the  formation  in  which  the  cave  is  developed,  general 
developmental  patterns,  and  specific  geological  aspects  of  importance  in  the 
cave. 

3.  Hydrological  report.  Description  of  the  hydrology  of  the  cave  itself 
and  particularly  the  relationship  between  the  cave  and  the  general  hydro- 
logical  aspects  of  the  area  in  which  it  is  found. 

4.  Biological  report.  A  listing  of  all  species  of  life  found  in  the  cave, 
including  data  concerning  populations  of  various  species,  and  habitat  lo¬ 
cations  within  the  cave. 

5.  Cave  map.  It  is  considered  essential  for  any  adequate  understanding 
of  the  cave  to  possess  a  relatively  high  quality  map  which  allows  for  the 
geological,  hydrological  and  biological  reports  above  to  be  placed  in  the 
context  of  a  specific  cave  and  thereby  allow  for  the  development  of  an 
understanding  of  these  three  variables'  relationship  to  one  another. 

6.  Entry  photographs  and  photographs  of  significant  aspects  of  given  caves. 

7.  Additional  reports  concerning  such  topics  as  archeological  and  pal¬ 
eontological  aspects  where  necessary. 

Response :  The  data  presented  in  the  EIS  represents  the  best  data  avail¬ 
able  to  the  District  and  is  thought  to  represent  the  most  accurate  as¬ 
semblage  of  information  available  at  this  time.  The  final  EIS  will  be 
amended  if  additional  significant  information  becomes  available. 
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Comment  2:  The  Draft  Environmental  Statement  Union  Lake  Bourbeuse  River 
Missouri  is  unquestionably  inadequate.  It  does  not  contain  for  any  of  the 
caves  in  the  project  area  even  one  of  the  seven  necessary  reports  referred 
to  above.  The  Missouri  Speleological  Survey  is  somewhat  dismayed  over  what 
can  only  be  interpreted  as  a  flagrant  disregard  for  National  Law.  The 
Missouri  Speleological  Survey  would  like  to  request  that  the  United  States 
Corps  of  Engineers  seek  to  comply  with  the  purpose  and  intent  of  the 
National  Environmental  Policies  Act  of  1969  and  modify  the  current  Draft 
Environmental  Statement  in  such  a  way  so  as  to  provide  an  adequate  under¬ 
standing  of  the  speleological  environment  of  the  area  in  question. 

Response :  Comment  noted,  see  response  to  Comment  1. 

9. 3. 2. 3  CITIZENS  COMMITTEE  TO  SAVE  THE  MERAMEC,  INC.  (letter  dated  5  April  1974) 

Comment  1:  Once  again  the  Corps  of  Engineers  has  done  a  very  admirable  job 
of  compiling  a  literal  wealth  of  figures  and  statistics.  The  careful  study 
of  these  volumes  will,  no  doubt,  bring  a  far  greater  understanding  of  the 
Bourbeuse  River  system  to  a  relatively  few  people. 

In  depth  this  Environmental  Statement,  although  quanitatively  impressive, 
seems  to  be  beating  the  same  old  drum  for  the  same  old  reasons.  Taken  in 
the  order  of  their  economic  importance  we  have  the  seven  project  purposes 
as  follows: 

Response:  Comment  noted. 

Comment  2:  Recreation  is  at  present  a  very  important  part  of  the  activity 
in  the  Meramec  Basin  which  includes  the  Bourbeuse  River  System.  The  only 
forms  of  recreation  activities  that  would  be  enhanced  by  the  installation 
of  impoundments  are  water  skiing  and  power  boating,  which  according  to  the 
Outdoor  Recreation  Resources  Review  Commission  will  comprise  only  5%  of 
future  recreation  demands.  Activities  such  as  stream  fishing,  hunting, 
river  boating  and  canoeing,  nature  study,  and  the  simple  enjoyment  of  a 
rural  setting  in  a  natural  environment,  will  all  be  drastically  diminished 
by  the  completion  of  the  Union  Dam. 

Response :  Recreational  opportunities  in  the  Bourbeuse  River  are  limited 

because  of  lack  of  access.  The  recreational  activities  planned  for  Union 
Lake  are  broader  in  scope  than  water  skiing  and  power  boating  and  include: 
swimming,  sightseeing,  picnicking,  fishing,  boating,  nature  walks,  camping, 
water  skiing,  hiking  and  hunting.  It  is  noted  in  the  EIS  (paragraph 
4. 3. 4. 4)  that  float  fishing  and  canoeing  will  be  diminished  by  Union  Lake. 

Comment  3:  All  future  recreation  needs  of  the  Basin  can  be  easily  met  by 
the  strategic  installation  and  maintenance  of  open  space  parks  and  access 
points  along  the  river.  The  requirements  of  the  Metropolitan  St.  Louis 
Area  can  far  more  adequately  be  served  by  a  Lower  Meramec  Recreation  Area 
at  just  a  fraction  of  the  cost  of  the  now  proposed  Meramec  Basin  Plan. 

The  adoption  of  such  a  plan  would  also  serve  the  purpose  of  flood  control 
by  negating  the  possibility  of  urban  encroachment  on  the  flood  plain. 
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Response :  The  provision  of  recreational  open  space  in  the  lower  basin  would 
he  of  great  benefit  to  the  people  of  St.  Louis  and  vicinity.  This  alterna¬ 
tive  is  discussed  in  the  alternatives  Section  of  the  EIS  (paragraph  6. 3. 2. 3). 
However,  open  space  parks  and  access  points  would  not  satisfy  the  demand 
for  flat  water  recreation;  nor  would  it  fulfill  the  need  for  water  supply 
and  flood  protection  to  those  residences  and  businesses  that  are  subject 
to  flood  damages. 

Comment  4:  The  Statement  assigns  a  questionably  large  figure  to  the  recrea¬ 
tion  benefit  to  be  derived  from  the  Union  Lake.  It  is  not  at  all  clear 
whether  the  Corps  has  assigned  dollar  values  to  the  recreational  activities 
lost  to  the  project  or  whether  this  figure  is  considered  in  the  cost  column. 

Response :  The  construction  of  additional  multi-purpose  reservoirs  will 
serve  to  attract  recreationists  from  competing  activities  but  there  are 
two  factors  which  must  be  weighed  as  important  considerations.  One,  compe¬ 
tition  between  economic  activities  tends  to  promote  price  stability  and 
increases  in  quality.  Thus  it  is  not  clear  to  us  that  competitive  recrea¬ 
tion  activities  leads  to  income  losses.  It  does  lead  to  lower  prices  for 
the  ultimate  consumer  of  the  activity.  Lower  prices  can  be  viewed  as 
dollar  value  loss  to  a  competing  enterprise  but  a  savings  to  the  recrea¬ 
tionist.  No  real  (net)  loss  occurs.  Secondly,  in  the  short  run,  added 
water  resources  for  recreation  purposes  may  actually  create  a  surplus  but 
in  the  long  run  there  will  be  a  need.  We  plan  projects  for  100  year  life 
spans  and  while  this  may  create  short  run  surpluses  it  fulfills  long-run 
needs. 

Comment  5:  Man  has  been  practicing  structural  flood  control  for  4000  years 
with  approximately  the  same  degree  of  failure  each  and  every  year.  We  spend 
ever  increasing  millions  and  even  billions  on  flood  control  projects  and 
our  flood  losses  have  risen  more  than  tenfold  since  the  1930's.  It  is  high 
time  we  stop  trying  to  regulate  the  apparently  uncontrolable  flood  waters 
and  concentrate  on  the  folly  of  placing  development  in  their  path. 

Response :  The  value  of  structural  flood  control  by  the  construction  of 

levees,  floodwalls  and  reservoirs  is  well  documented.  For  example,  the 
local  St.  Louis  Flood  Protection  Project  consisting  of  levees  and  flood- 
walls  was  constructed  at  a  cost  of  $85,000,000.  During  the  1973  Mississippi 
River  flood  more  than  $160,660,000  of  damage  was  prevented. 

The  increase  in  annual  flood  losses  is  due  to  the  ever-expanding  population 
and  its  need  for  a  place  to  live  and  support  itself  by  economic  endeavor. 

The  method  of  effecting  the  prevention  of  flood  damages  is  governed  by  the 
circumstances  and  conditions  of  the  particular  case.  In  the  Meramec  Basin 
the  construction  of  Union  Lake  is  an  effective  means  of  flood  damage  pre¬ 
vention,  especially  in  the  absence  of  any  land  use  controls. 

Comment  6:  This  Statement  indicates  that  8,574  acres  of  agricultural  land 
will  be  irretrievely  committed  to  the  project.  I  found  no  indication  of 
the  value  of  the  product  from  this  land  or  that  the  particular  value  is, 
as  well,  a  cost  of  the  project.  This  should  be  incorporated. 
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Response :  As  a  result  of  the  construction  of  the  Union  Reservoir,  8,574 

acres  of  agricultural  land  will  be  lost  to  production.  The  Corps  has  con¬ 
ducted  intensive  research  to  evaluate  and  analyze  the  benefits  and  costs 
associated  with  the  utilization  of  said  land.  Crop  acreage,  crop  projec¬ 
tions,  distribution,  productivity,  cost  elements  of  a  fixed  and  variable 
nature,  soil  characteristics,  and  related  factors  were  analyzed.  The 
resulting  effort  led  to  a  50  page  report  which  summarizes  the  Corps'  in¬ 
vestigative  effort.  The  concensus  of  this  document  entitled,  "Meramec 
River,  Missouri,  Comprehensive  Basin  Study,  Volume  VII,"  would  be  too 
lengthy  to  presnot  in  a  short  response.  It  is  available  at  the  District 
Office  for  inspection. 

Comment  7 :  The  arbitrary  practice  of  increasing  stream  flows  to  abate 
pollution  during  low  flow  periods  is  clearly  contrary  to  directives  ex¬ 
pressed  in  the  Federal  Water  Pollution  Control  Act,  and  requires  no  further 
comment . 

Response:  See  response  to  Environmental  Protection  Agencv  Comment  10. 

Comment  8:  The  Missouri  Geological  Survey  and  Water  Resources  states  that 
the  ground  water  supply  in  the  Meramec  Basin  is  adequate  to  meet  all  fore¬ 
seeable  needs.  Ihe  Corps  has  again  used  questionably  large  population  and 
demand  figures  in  projecting  future  water  needs  in  the  Lower  Basin.  These 
requirements  could  yet  be  more  adequately  met  with  water  from  the  Missouri- 
Miss iss ippi  System,  one  of  the  mightiest  river  svstems  on  Earth. 

Response :  Ihe  Missouri  Geological  Survey  and  Water  Resources  Division's 

statement  applied  only  to  the  upper  Meramec  Basin.  However,  the  City  of 
Sullivan  in  the  upper  Meramec  Basin,  has  recently  experienced  difficulty 
with  the  deep  wells  upon  which  it  relies  for  water.  The  lake  adjacent  to 
the  city  would  provide  a  reliable  source  of  water  which  could  probably  be 
more  economically  pumped  into  the  distribution  system.  In  the  lower  basin 
ground  water  is  supplemented  by  withdrawals  from  the  Meramec  and  Missouri 
Rivers.  Water  supply  requirements  were  furnished  by  the  Public  Health 
Service  on  a  seasonal  basis  for  three  time  periods  -  1970,  2020,  2070. 

Based  on  these  data,  supplemental  water  supply  requirements  were  determined. 
It  was  found  that  by  utilizing  all  available  sources,  the  project  require¬ 
ment  in  the  lower  basin  can  be  satisfied  until  about  the  year  1980,  after 
which  other  sources  will  need  to  be  developed.  The  St.  Louis  County  Water 
Company  has  confirmed  the  need  for  additional  water  supply  in  the  lower 
basin.  On  September  29,  1971,  the  utility  filed  an  application  to  install 
a  second  pumping  plant  on  the  lower  Meramec  River  below  State  Highway  30 
crossing  near  the  town  of  Fenton,  Missouri.  Union  Lake,  which  has  an 
assigned  economic  life  of  100  years,  will  be  able  to  supply  a  minimum  of 
71  million  gallons  of  water  per  day.  As  discussed  in  the  alternative 
section  of  the  EIS,  the  furnishing  of  water  to  meet  lower  basin  needs  from 
a  multi-purpose  project  such  as  Union  Lake  was  found  to  be  the  most  eco¬ 
nomic  alternative.  At  the  same  time  the  water  supply  storage  afforded 
recreation  and  streamflow  augmentation  benefits  when  not  required  to  meet 
the  need  for  water. 
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' ’omment  9:  It  is  far  more  economical  to  utilize  ground  water  supplies 

which  require  no  elaborate  purification.  The  cost  of  purifying  surface 
waters  in  relation  to  drilling  wells  is  tremendous. 

Response :  See  response  to  Comment  8. 

Comment  10:  The  Meramec  Basin  is  blessed  with  one  of  the  highest  quality 
ground  water  supplies  in  the  Nation.  The  completion  of  proposed  Corps  of 
F.ngineers  projects  would  place  this  resource  under  the  threat  of  irrevo¬ 
cable  contamination  by  leakage  of  surface  waters  into  the  ground  water 
supply.  We  have  no  assurance  that  such  a  catastrophy  would  not  occur. 

The  Draft  EIS  states,  "Drilled  wells  within  the  lake  and  project  boundaries 
would  be  sealed  or  plugged  in  a  manner  to  prevent  pollution  of  ground 
water."  Our  water  supply  is  perhaps  our  greatest  gift  from  nature.  The 
possibility  of  its  contaminat ion  is  in  itself  enough  reason  to  abandon  the 
Union  Lake  and  the  entire  Meramec  Basin  Plan. 

Response :  The  ground  water  near  Union  Lake  will  be  tributary  to  the  lake. 

It  will  replenish  the  lake  water  rather  than  the  lake  recharging  the  ground 
water  aquifers.  If  water  wells  are  installed  close  to  the  reservoir  and 
pumped  to  the  extent  that  they  draw  the  ground  water  levels  down  below  the 
lake  level,  then  a  situation  would  exist  where  the  lake  would  locally  and 
temporarily  recharge  the  ground  water  depression  created  by  pumping.  In 
this  case,  pollutants  that  might  be  in  the  lake  could  be  drawn  into  the 
ground  water  system.  Water  quality  of  the  lake  will  be  good,  however,  and 
the  possibility  of  significant  or  irrevocable  contamination  of  ground  water 
in  this  manner  is  considered  extremely  remote.  Even  so,  as  stated  in  the 
EIS,  proper  regulatory  control  is  necessary  to  provide  a  high  degree  of 
protection  against  pollution  of  ground  water.  Plugging  of  wells  within 
the  lake  or  project  boundary  will  be  part  of  this  regulatory  control.  Com¬ 
pletion  of  the  proposed  Corps  of  Engineers  projects  in  the  Meramec  Basin 
will  not  be  a  threat  of  irrevocable  contamination  of  ground  water  supply. 

Comment  11:  Webster  defines  the  word  conservation  thusly: 

(1)  a  conserving;  protection  from  loss,  waste,  etc. 

(2)  the  official  care  and  protection  of  forests,  rivers,  etc. 
We  suggest  the  word,  conservation,  be  deleted  from  this  heading  as  the  proj¬ 
ect  does  not  involve  itself  with  conserving  numbers  or  species  of  fish, 
wildlife,  or  vegetation. 

Response :  1 1  is  correct  that  biological  diversity  in  the  area  will  decrease 

with  Union  Lake;  however,  conservation  practices  will  be  applied  to  other 
resources  such  as  protecting  the  water  in  the  lake  and  developing  wildlife 
management  plans  for  project  lands. 

Comment  12:  A  net  increase  of  250,690  annual  fisherman  days  is  claimed  by 
the  project,  including  10,320  days  on  the  downstream  reaches.  We  wonder 
if  this  figure  is  also  included  in  the  18,000  .days  claimed  for  the  down¬ 
stream  reaches  of  the  Meramec  Park  Dam,  and  whether  proper  account  was 
taken  of  the  fishing  activity  now  existing  without  the  project. 
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Those  figures  were  provided  to  the  St.  Louis  District  by  the 
C.  S.  Bureau  of  Sport  Fisheries  and  Wildlife,  in  a  letter  dated  28  January 
Jhh4. 


1  onmit-nt  1 J ;  The  Missouri  Department  of  Conservation  has  agreed  to  build 
only  a  fish  hatchery  below  Meramec  Park  Dam.  We've  seen  no  evidence  to 
indicate  funding  or  authorization  for  similiar  development  at  other  sites 
is  available.  it  seems  the  Corps  is  trying  to  sell  this  question  on 
"could  be"  rather  than  "will  be".  A  similiar  situation  exists  in  the 
coord inat ion  with  the  Missouri  State  Parks  Board  with  regard  to  state  par¬ 
ticipation  in  recreation  areas  near  the  lake. 

Response?:  The  discussions  pertaining  to  the  construction  and  operational 

. ommitments  in  reference  to  a  fish  hatchery  have  been  reworded  to  clarifv 
the  State's  position. 

comment  14:  The  entire  fish  and  wildlife  benefit  could  be  accomplished  far 
more  realistically  and  economically  through  other  non-structural  means, 
therein-  holding  true  to  the  meaning  of  the  term  "conservation". 

Response :  It  is  true  that  greater  fish  and  wildlife  benefits  could  be 

ucompLished  by  non-structural  methods;  however,  the  other  project  pur¬ 
poses  of  flood  control, recreation,  regulation  of  stream  flow,  water  supply, 
area  development,  and  increased  navigation  on  the  Mississippi  River  would 
'.tot  be  met. 

Comment  15:  The  benefits  of  local  economic  development  are  another  myth 
aimed  at  selling  the  project  on  "could  be".  The  logic  involved  in  assuming 
the  labor  force  utilized  in  construction  of  the  project  would  otherwise  be 
unemployed  is  not  evident.  It  is  also  pertinent  that  all  Corps  projects 
that  we  have  the  particular  information  on  were  built  by  non-local  con¬ 
tractors,  usually  from  out-of-state.  A  recent  example  is  the  award  of 
contract  for  construction  of  the  access  road  and  Administration  Building 
at  proposed  Meramec  Park  Lake.  This  Contract  went  to  a  company  from 
Nebraska . 


R es J2pjis_e_ •  The  logic  involved  in  employing  what  would  otherwise  be  unem¬ 
ployed  labor  resources  is  an  assumption  only  in  part.  During  the  plan 
formulation  of  project  analysis,  the  Corps  systematically  evaluates  the 
potential  benefits  attributable  to  employing  the  unemployed  for  project 
construction  purposes.  These  manpower  needs  should  be  viewed  as  an  average 
or  estimated  component  which  will  undoubtedly  be  either  an  under  or  over¬ 
statement  of  what  actually  occurs.  When  observed  on  a  larger  scale,  i.e., 
many  projects  across  the  nation.  Corps  estimates  are  reasonable  close. 
Construction  contracts  are  awarded  to  the  firm  which  provides  for  the  lowest 
cost  estimates  while  maintaining  acceptable  standards.  Costs  are  a  major 
factor  in  project  viability,  and  we  make  every  effort  to  allocate  public 
funds  as  efficiently  as  possible.  If  an  out-of-state  firm  can  provide  the 
same  services,  products,  and  quality  as  a  local  company,  but  at  less  cost, 
this  firm  is  awarded  the  contract. 
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Comment  16:  The  other  more  publicized  economic  benefit  of  a  tourist  economy 
seems  to  be,  at  best,  superficial.  Ultimately,  local  governmently  agencies 
would  be  required  to  procide  all  municipal  services  to  this  economy  without 
sufficient  taxation  and  revenue  returns.  Our  original  and  now  permanent 
economy  would  be  replaced  or  controlled  by  one  of  non-local  conglomerate 
type  investments.  This  type  of  activity  brings  only  a  relatively  few 
menial  wages  into  the  local  community  and  the  bulk  of  the  revenues  pass 
through  and  out  of  the  area. 

Response :  A  tourist  industry  which  has  been  successfully  integrated  into 
a  local  economy  can  provide  a  major  investment  incentive.  The  degree  of 
benefits  and  costs  will  depend  upon  many  interacting  economic  and  socio¬ 
economic  factors.  The  major  forces  at  work  which  tend  to  dampen  the  bene¬ 
ficial  amenities  would  include: 

(1)  a  lack  of  local  zoning  laws 

(2)  structural  imbalance  in  local  industrial  employment 

(3)  income  multiplier  leakages 

(4)  an  absence  of  comprehensive  local  planning 

Lnitiallv,  local  Government  financial  structure  suffers  a  decline  in  income 
via  tax  base  erosion  and  increased  expenses  on  local  services  such  as  road 
repair,  police  protection,  and  related  social  overhead  expenses.  Our  in¬ 
formation  shows  that  in  the  long  run  most  local  Governments  more  than  re¬ 
cover  these  losses.  Further,  there  is  no  evidence  that  multi-purpose 
reservoirs  tiave  caused  any  long-term  detriments  to  local  or  regional  eco¬ 
nomies  . 

Comment  17:  House  Document  II 686  states  that  maximum  development  of  reser¬ 
voirs  in  the  Meramec  Basin  would  amount  to  a  reduction  in  the  Mississippi 
flood  stage  of  less  than  one  tenth  of  one  foot  on  the  Cairo  gage.  In  view 
of  the  insignificant  contribution  the  Basin  makes  to  the  Mississippi  System, 
any  benefit  to  navigation  seems  to  be  rather  marginal. 

Response :  The  navigation  benefits  derived  from  Union  Lake  is  achieved  inci¬ 

dentally  on  the  Mississippi  River  during  low  flow  periods  by  releases  for 
water  supply,  low  flow  augmentation  and  downstream  fisheries  enhancement. 

Comment  18:  The  Union  Lake  Project  and  Meramec  Basin  Plan  are  based  on 
antiquated  needs  and  trumped-up  requirements.  All  seven  project  purposes 
can  be  either  accomplished  through  other  more  acceptable  means,  or  are  not 
valid . 
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Response :  The  need  for  flood  control,  recreation,  water  supply,  stream 

flow  augmentation,  fish  and  wildlife  conservation,  and  area  redevelopment 
in  the  Meramec  Basin  is  current.  This  has  been  testified  to  and  confirmed 
by  the  statements  submitted  to  Congressional  Committees  by  the  various 
Covernors  of  Missouri,  members  of  the  Missouri  Congressional  delegations, 
public  officials  of  the  state,  counties  and  towns  and  individuals  living  in 
and  adjacent  to  the  Meramec  Basin.  The  project  purposes  of  Union  Lake  and 
alternative  means  of  achieving  them  are  discussed  in  the  draft  EIS.  No 
alternative  plan  of  meeting  the  basin  needs  satisfied  by  Union  Lake  was 
found  to  be  as  effective. 

Comment  19:  '1  he  project  is  a  vital  link  in  the  proposes  Basin  Plan.  The 

"Plan"  and  the  "Projects"  are  mutually  dependent  upon  each  other.  This 
statement  is  incomplete  as  it  deals  only  with  the  Bourbeuse  Project  and 
not  the  over-all  Basin  Plan. 

Response :  Please  refer  to  response  to  Department  of  Housing  and  Urban 

Development  Comment  1. 

Comment  20:  We  realize  that  The  Corps  of  Engineers  probably  has  a  very 
real  and  worthwhile  role  in  our  present  day  economy.  We  suggest  they 
relinquish  all  activity  in  the  Meramec  Basin  and  get  at  these  other  more 
important  tasks. 

Response :  Comment  noted. 


9. 1.2.4  MISSOURI  CHAPTER  OF  THE  AMERICAN  FISHERIES  SOCIETY 
(letter  dated  18  March  1974) 

Comment  1 :  We  have  received  for  review  the  Draft  Environmental  Statement 
for  Union  Lake,  Bourbeuse  River,  Missouri.  We  appreciate  the  opportunity 
to  comment  and  wiLl  forward  our  comments  to  you  by  April  15,  1974. 

Please  address  future  correspondence  involving  the  Missouri  Chapter, 
American  Fisheries  Society,  to  me  at  the  above  Lohman  address. 

Response :  Comment  noted.  No  further  comments  have  been  received. 


9. 3. 2. 5  MAX  ALLEN  NICKERSON 

(letter  dated  5  April  1974) 

Comment  1:  On  page  three  -  36  of  this  statement  under  (2)  (a)  amphibians 
is  the  statement  that,  "All  of  the  species  that  occur  in  the  project  area 
are  expected  to  continue  existence  in  that  area."  There  is  every  proba¬ 
bility  that  this  statement  is  incorrect!  The  primitive  giant  salamander, 
Cryptobranchus  alleganiensis  (Hellbender)  is  a  resident  of  the  Bourbeuse 
River  (Nickerson  &  Mays,  1973b).  Its  populations  are  rapidly  declining 
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throughout  its  range  and  it  is  a  valuable  ($15  -  $35  live)  economic  species 
(Nickerson  &  Mays,  1973b).  It  is  known  that  populations  "die-off"  when 
reservoirs  are  constructed  (Gentry,  1955).  The  reasons  for  death  are  now 
established!  Although  they  have  lungs,  probably  hydrostatic  structures, 
their  respiration  is  primarily  cutaneous  (Guimond  &  Hutchison,  1973).  Their 
epidermis  is  somewhat  thick  and  only  the  lateral  folds  are  highly  cutaneous 
(Noble,  1925).  The  hemoglobins  have  a  low  oxygen  holding  capacity  and 
Missouri  populations  are  biochemically  and  physiologically  unique  in  having 
a  single  hemoglobin  which  has  no  Bohr  effect  (Taketa  &  Nickerson,  1973a; 
1973b).  This  may  add  to  the  actual  commercial  scientific  values  of  Missouri 
populations!  A  great  number  of  researchers  are  currently  studying  these 
(Nickerson  &  Mays,  1973b).  Cyrptobranchus  can  withstand  higher  temperatures 
than  many  suspect  (Hutchison  et  al. ,  1973).  However,  they  can  do  so  only 
by  behavioral  adaptations,  with  great  energy  expense  ("rocking"),  and  only 
then  if  the  water  is  reasonably  well  oxygenated.  In  Southern  Missouri 
Crvptobranchus  move  to  riffles  when  water  temperatures  reach  70-72°  F. 

They  actually  move  from  highly  oxygenated  still  water  to  highly  oxygenated 
moving  water  (Nickerson  &  Mays,  1973a;  1973b).  A  dam  would  destroy  this 
habitat  and  Cryptobranchus  populations. 

Response :  Concur.  The  final  EIS  (paragraph  4. 2. 2.1)  has  been  changed  to 

incorporate  this  comment. 

Comment  2:  In  one  Missouri  river  (North  Fork  of  the  White  River), 
Cryptobranchus  populations  may  reach  a  density  of  one  hellbender/8-10  sq. 
meters.  From  a  strictly  economic  viewpoint  this  could  mean,  $15-35/8-10  sq. 
meters  in  commercial  retail  value.  Even  a  preserved  specimen,  with  no  data, 
brought  $4  in  1969  and  more  today  (Nickerson  &  Mays,  1973a;  1973b). 

Response :  Concur.  This  comment  has  been  incorporated  in  the  final  EIS  in 

paragraph  4. 2. 2.1. 


9. 3. 2. 6  PAUL  L.  REDFEARN,  JR.  (letter  dated  16  April  1974) 

Comment  1:  1.  I  am  extremely  skeptical  of  the  data  provided  ^on  the  vege- 

taYion"" within  the  proposed  lake.  The  data  is  very  general  and  inaccurate. 
For  example,  the  flora  of  the  Meramec  basin  listed  in  Table  18  (not  2 
referred  to  on  page  B-l)  is  inaccurate.  Taking  just  the  first  page  alone 
there  are  more  than  a  dozen  species  that  are  not  known  from  the  area  of  the 
lake  or  even  the  Meramec  River  Basin.  I  suspect  that  the  compiler  never 
set  foot  in  the  field.  It  appears  that  it  was  compiled  from  Steyermark  s 
flora  of  Missouri.  It  in  no  wa£  represents  what  is  actually  known  „o  be 
present. 

Response:  This  table  was  compiled  for  the  St.  Louis  District  by  a  con- 
tractorT  The  data  was  taken  from  Steyermark' s  Flora  of  Missouri,  as  is 
acknowledged  in  the  table.  To  the  best  of  the  District  s  knowledge  s 

accurate  as  far  as  the  county  that  each  species  is  found  lies  partly 
wholly  in  the  Meramec  Basin. 
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Comment  2 :  Tin-  site  data  for  forest  composition  is  also  suspect.  No  reli¬ 
able  field  data  is  cited  and  no  indication  of  the  extent  of  each  type  of 
forest  site  is  indicated. 

Response:  The  tvpe  and  extent  of  forest  site  data  presented  is  that  which 

is  intended  to  stive  an  overview  of  the  character  of  the  forest.  All  infor¬ 
mation  present  ,1  under  site-type  descriptions  is  based  upon  experienced 
judgement  and  information  obtained  from  experienced  field  personnel.  Field 
data  is  not  cited,  because  no  specific  plots  were  laid  out  nor  inventoried. 
The  degree  of  intensity  of  investigation  undertaken  was  judged  to  be  conso¬ 
nant  with  the  needs  of  the  study.  There  was  no  intent  to  furnish  a 
detailed  map  showing  specific  plant  communities  since  such  detailed  infor¬ 
mation  was  not  deemed  to  be  within  the  scope  of  this  study. 


Comment  i:  Without  spending  an  inordinate  amount  of  my  time  i  cannot  begin 
to  list  all  of  the  inaccuracies  1  have  noted  on  botanical  data  alone.  If 
the.  rest  of  the  report  has  been  prepared  as  carelessly,  then  heaven  help  the 
people  who  must  use  this  report  for  making  an  evaluation  of  this  project. 

Response :  Comment  noted.  Any  specific  criticisms  would  be  welcome. 

Comment  A:  2.  1  do  not  find  any  meaningful  analysis  of  the  loss  of  agri¬ 

cultural  land  in  the  area.  The  U.  S.  can  ill  afford  to  lose  much  more 
agricultural  land.  How  much  agricultural  land  are  we  sacrificing  to 
"protect"  downstream  bottomland  from  flooding.  Nor  is  the  argument,  put 
forth  in  several  places  in  this  report,  that  the  area  might  be  damaged  by 
urban  development  If  not  controlled  very  convincing.  The  answer  to  this 
problem  should  be  bettor  land  use  policy,  not  flooding  it. 

Response :  The  construction  of  the  Union  Reservoir  will  result  in  the  loss 

of  8,514  agricultural  acres  for  project  purposes  as  noted  in  the  EIS. 

Those  acreages  are  located  along  the  Bourbeuse  River.  The  agricultural 
acres  which  will  receive  protection  include  (1)  7,020  acres  along  the 
Bourbeuse  downstream  from  the  damsite,  and  (2)  partial  protection  for 
21,920  agricultural  acres  along  the  Meramec  River. 

We  concur  with  the  proposition  that  land  use  planning  may  be  a  viable  alter¬ 
native,  but  this  alternative  would  not  satisfy  all  the  needs  of  the  basin 
such  as  water  supply,  recreation,  navigation,  and  redevelopment.  If  the 
Union  Reservoir  is  not  built,  these  benefit  components  will  be  lost. 
Secondly,  land  use  planning  is  not  a  Federal  Government  responsibility.  By 
law,  land  use  policy  is  a  state  and  local  affair. 
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COMMITTEE  ON  APPROPRIATIONS 
WASHINGTON.  D.C.  Z0510 


March  5,  1974 


Col.  Thorwald  R.  Peterson 

District  engineer 

U.S.  Army  Corps  of  Engineers 

210  N'orth  12th  Street 

St.  Louis,  Missouri  63101 

Dear  Colonel  Peterson: 


Mis; our i .  I  found 
mv  staff  will  find 


Thank  you  for  sending  me  a  copy  of  the  Draft  Environ¬ 
mental  Impact  Statement  for  Union  Lake,  Bourbeuse  River, 

it  to  be  quite  interesting  and  know 
it  to  be  helpful . 

Yours  very  truly, 

'  THOMAS  F.  eA'GLETON 
United  States  Senator 


TFE/df 
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U  n  i  t  f  d  States  Depariment  ar  Agriculture 
Tdrcst  5i.  ruce 

NORTHEASTERN  AREA.  STATE  AND  PRIVATE  FORESTRY 
ti  B  1  6  M  AH  «.  E  T  5  I  H  t  E  i  .  U  '  >'  l  u  D  A  H  B  >  PA  IS0B2 

telephone  <2n>  s**-**??}.:  597-3772 


Mr.  Jack  R.  Niemi 

Chief,  Engineering  Division 

St.  Louis  District,  Corps  of  Engineer: 

210  North  12th  Street 

St.  Louis,  Missouri  (3101 


8400 

March 


Dear  Mr.  Niemi: 
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Our  major  comments  com -err.  the  Alter:. o.tivt  s ,  ur.d  must  take  the 
form  of  a  question  concerning  the  n  lotion  ;hij  of  the  j reposed 
action  and  the  alternatives  to  "The  Me  ram.-c  Fiver  Comprehensive 
Basin  Study."  The  paragraph  of  the  Draft  found  under  that  heading 
appears  to  differentiate  between  the  cone]  cun  r.s  of  the  'framework 
plan"  and  of  the  "study."  The  paragraph  states  that  "inter-agency 
agreement  was  reached  as  to  a  framework  t  lan,  cor.j. osod  of  watershed 
treatmerr  of  agricultural  lands  and  forest  im;  rovenent  in  the  upper 
Basin,  multif le-purpose  storage  reservoirs  r.  t  he  main  streams  and 
tributaries ,  and  levees  or  flood  plain  regulations  in  the  lower 
basin....  It  was  the  conclusion  of  the  study  that  these  needs 
(flood  control,  recreation,  water  supply,  water  :uality  control,  fish 
and  wildlife  conservation,  etc.)  could  b<  fully  satisfied  by  a  series 
of  mainstem,  headwater  and  tributary  reservoirs,  and  several  levee 
projects."  These  two  sentences  do  not  seem  to  ue  to  be  consistent. 

One  states  that  a  coir.prehensi vt  a{  j  roach  ti  the  Basin's  problems, 
incorporating  both  structural  and  non-st r uctur a )  measures  was 
agreed  upon,  wtv  le  the  second  states  that  the  study  found  that  all 
needs  could  be  satisfied  by  structural  measure:,  alone. 

Moreover,  where  the  Draft  discusses  nonstructural  flood  damage 
protection  measures,  and  combinations  of  such  measures  with  structural 
measures  as  alternative:  considered,  it  does  not  include  "watershed 
treatment  and  forest  improvement  in  the  upper  Basin"  among  the 
nonstructural  measures.  We  realize  that  in  considering  and  discussing 
alternatives,  you  cannot  discuss  every  possible  combination,  but  one 
alternative  which  we  think  should  be  included  is  the  comprehensive 
approach  envisioned  in  river  basin  studies. 


A -2 


2. 


XXI.  FLANS  OF  OTHER  FEDERAL  AND  STATE  AGENCIES  (page  One-22) 
states  that  Laku  1-26  on  the  West  Fork  of  the  Huzzah  is  in  the 
detailed  planning  stage.  This  site  has  proved  to  be  unfeasible 
and  a  now  site  has  been  located.  The  1-26  project  has  been 
replaced  by  a  cite  on  Barney  Fork,  a  tributary  of  the  West  Fork 
of  the  Huzzah,  and  has  been  designated  as  the  Barney  Fork  Project. 

Our  rent,  in  mu  comments  are  of  a  minor  nature. 
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Wo  note  that  12,733  acres  of  "brush  and  timber"  will  be  acquired 
in  ft e  for  the  project,  with  easements  on  an  additional  374  acres, 
a  total  of  13,107  according  to  page  One-14.  Part  Seven  states 
tr..t  4,417  acres  will  be  inundated  at  normal  pool,  with  preserva¬ 
tion  of  most  of  the  remaining  9,002  acres,  a  total  of  13,419.  This 
nay  indicate  some  need  for  reconciliation  of  data.  About  1,494 
acres  .f  land  will  be  subject  to  inundation  about  every  two  years, 
and  an  additional  735  acres  every  five  years;  we  don't  know  how 
muck  of  these  areas  are  forested,  but  a  problem  of  death  of  trees 
due  to  inundation  usually  develops. 

In  Section  II  BIOLOGICAL  ELEMENTS,  the  final  sentence  of  (3)  Site- 
type  III  (Slopes)  refers  to  oaks,  hickories,  maples  and  other 
species  as  "dominant  understory  species."  Oaks  and  hickories 
(and  possibly  maples)  are  the  dominant  overstory  genera,  and  the 
others  named  are  understory  species.  (When  we  tried  to  check  this 
statement  against  the  Technical  Appendix,  we  found  only  the  oaks 
and  hickories  referred  to,  so  the  basis  for  the  statement  apparently 
is  elsewhere.) 

Except  for  our  major  comment  above,  we  feel  that  the  Draft  does  a 
good  30b  of  meeting  NEFA  requirements.  We  think  that  the  discussion 
Of  IMPACT  ON  TERRESTRIAL  ORGANISMS  DOWNSTREAM  OF  THE  RESERVOIR  is 
particularly  good. 

We  appreciate  the  opportunity  to  review  and  comment  on  the  Draft. 
Sincerely , 


0  /(J<L  WvO 

Cc~')  ROBERT  D.  RAISCH 
Director 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVICE _ _ _ 

P.  0.  Box  459,  Columbia,  Missouri  65201 

April  2,  1974 

Mr.  Jack  R.  Niemi,  Chief, 

Engineering  Division 
Corps  of  Engineers 
210  North  12th  Street 
St.  Louis,  Missouri  63101 

Dear  Mr.  Niemi: 

Subject:  LMSED-BR 

We  have  reviewed  the  Draft  Environmental  Statement  for  Union  Lake,  Bourbeuse 
River,  Missouri. 

We  have  the  following  comments: 

Table  9  is  supposed  to  show  the  percentage  of  soil  types  in  the  basin,  but 
it  does  not  have  this  information  included. 

We  have  no  other  comments  on  this  Draft  Environmental  Statement. 

We  appreciate  the  opportunity  to  review  and  comment. 

Sincerely, 


J.  Vernon  Martin 
State  Conservationist 


UNITED  STATES  ENVIRONMENTAL  PROTECTION  ACENCY 


REGION  VII 

1735  6ALTIMORE  -  ROOM  249 
KANSAS  CITY  MISSOURI  6410U 


April  16,  1974 


Colonel  Thorwald  R.  Peterson 

District  Engineer 

Corps  of  Engineers 

St.  Louis  District 

21 0  No rtn  1 2 tn  S tree t 

St.  Louis,  Missouri  63101 

Dear  Colonel  Peterson: 

We  have  reviewed  the  Draft  Envi ronmental  Impact  Statement 
for  the  Union  Lake  Project,  Bourbeuse  River,  Missouri.  The 
project  and  statement  are  rated  ER-2,  indicating  we  have  reser¬ 
vations  concerning  the  environmental  effects  of  certain  aspects 
of  the  proposed  action.  We  also  believe  that  additional  information 
should  be  included  in  the  final  impact  statement  to  fully  assess 
the  environmental  impact  of  the  proposed  action.  Although  our 
basic  concern  is  air,  noise  and  water  quality,  we  have  included 
our  general  comments.  The  following  comments  should  be  addressed 
in  the  final  environmental  impact  statement: 

Air  Quality 

The  environmental  protection  provisions  mentioned  in  the 
inpact  of  construction,  (Three-1)  should  be  explained  in  greater 
detail.  Specifically,  more  information  should  be  provided  on 
method(s)  of  preventing  fugitive  emissions  of  smoke  and  partirulate 
material  associated  with  waste  disposal  and  construction  practices. 
Applicable  regulations  should  be  cited. 

The  methods  of  disposal  of  clearing  spoil  such  as  trees, 
roots,  etc.  should  be  identified.  We  believe  burning  should  be 
considered  only  after  disposal  by  other  methods  has  been  fully 
investigated  and  determined  unacceptable  or  infeasible.  Burning 
should  be  coordinated  with  state  and  local  governments  to  ensure 
that  burning  will  not  be  in  violation  of  state  or  local  regulations. 
If  disposal  by  burning  is  adopted  a  method  such  as  forced  air  open- 
pit  burning  should  be  used  to  reduce  particulate  emissions  to  the 
atmosphere . 

Traffic  volumes  should  be  projected  for  the  proposed  recre¬ 
ational  areas  to  permit  an  assessment  of  potential  air  quality 
levels. 
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Noise 
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Predicted  volumes  of  recreation  vehicles  associated  with 
recreational  areas,  the  lake  and  surrounding  project  area  should 
be  included.  This  information  is  pertinent  for  noise  analysis  in 
sensitive  areas  both  in  and  around  the  present  and  future  Union 
Lake  park  areas.  Noise  levels  associated  with  construction  should 
be  included  to  assess  potential  noise  related  impacts  in  the  Bourbeuse 
River  Basin,  and  specifically,  the  Union  Lake  Area. 
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Water  Quail  t ./ 

In  order  to  assess  the  future  water  quality  of  the  lake,  soils 
and  vegetation  should  be  investigated  to  determine  the  amount  of 
organics  oresent  in  the  soil.  From  this  assessment  the  amounts  of 
Teachable  color,  nutrients,  organic  acids  and  change  in  pH  should 
be  determined.  Additional  analysis  can  provide  an  indication  of 
inorganic  salts  which  may  increase  the  total  dissolved  solids  in  the 
lake.  These  aspects  should  be  included  in  the  final  environmental 
impact  statement. 
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In  reference  to  water  quality  parameters  in  the  Union  Lake  Area; 
values  of  ammonia  were  recorded  as  0.25-0.55  mg/1  (P-110).  An  ex¬ 
planation  of  these  values  should  be  included  particularly  what 
parameters  are  actually  being  measured  and  what  effect  the  potential 
alkaline  conditions  will  have  on  the  release  of  free  ammonia.  This 
information  is  essential  in  permitting  an  assessment  of  potential 
water  quality  in  Union  Lake  for  aquatic  life  and  water  supply. 

It  is  stated  on  Page  P-40  that  domestic  water  related  problems 
may  af'ect  public  health.  This  should  be  explained  in  greater 
detail.  Coupled  with  the  potential  feedlot  runoff  this  would  in¬ 
crease  the  potential  of  possible  public  health  problems  within  the 
project  area.  This  potential  should  be  documented  along  with  in¬ 
formation  as  to  control  and/or  abatement  of  such  hazards. 
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The  statement,  "Industrial  discharge  does  not  seem  to  be  of 
significant  pollution  potential,"  should  be  expanded.  Industrial 
discharge  points  should  be  identified  for  potential  influx  into 
Union  Lake.  These  discharge  points  may  have  potential  water 
quality  related  problems  because  of  industrial  expansion.  Therefore 
a  recognition  of  these  possible  sources  of  water  quality  degradation 
should  be  included  in  the  final  statement. 


The  statement  should  also  identify  the  location,  type  and  degree 
of  treatment,  and  discharge  for  waste  treatment  facilities  and 
the  methods  of  disposal  of  solid  wastes  particularly  in  recreation 
areas . 
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Under  our  present  policy,  we  cannot  approve  the  allocation  of 
storage  for  water  quality  control  in  Union  Lake.  Section  102(b)(3) 
of  the  Federal  Water  Pollution  Control  Act  Amendments  of  1972  states 
in  part,  "The  need  for,  the  value  of,  and  the  impact  of,  storage  for 
water  quality  control  shall  be  determined  by  the  Administrator..." 

Waste  discharges  below  Union  Lake  project  should  be  sufficiently 
treated  at  the  source  to  maintain  water  quality  as  indicated  in  the 
water  quality  standard,  Meramec  River  and  Tributaries,  Missouri  Water 
Pollution  Board,  June  1968. 


GENERAL  COMMENTS 

Flow  Characteristics: 

Reference  was  made  to  the  downstream  enhancement  of  wildlife 
and  related  stream  organisms  due  to  controlled  stream  flow.  It  should 
be  stated  that  the  stream  fluctuations  associated  with  the  Bourbeuse 
River  are  natural  to  the  existing  environment,  in  that  the  aquatic 
organisms  are  adapted  to  the  seasonal  fluctuations  of  the  river  flow. 
It  should  also  state  that  with  this  project  these  fluctuations  will 
be  el iminated. 

Water  Supply: 

The  information  on  water  supply  attributed  to  the  Union 
Lake  project  should  include  additional  information  on  future  users. 
Specifically,  it  should  identify  which  municipalities  above  the  dam 
are  potential  users  of  water  supply  storage. 

Planning  and  Zoning: 

The  documentation  on  planning  and  zoning  of  the  surrounding 
area  of  the  project  indicates  that  growth  around  the  project  area 
will  generally  be  uncontrolled.  The  major  concern  is  with  non-project 
areas  which  are  the  responsibility  of  local  governments.  The  growth 
of  the  area  will  proceed  with  or  without  the  project,  however,  an 
accelerated  situation  will  exist  if  the  project  is  approved.  We 
suggest  that  non-project  area  planning  of  the  entire  basin  be  imple¬ 
mented  prior  to  project  approval. 

Planning  is  also  necessary  to  control  waste  treatment 
systems  at  commercial  facilities  and  residential  developments  around 
the  lake.  Individual  septic  tanks  and  private  waste  treatment  systems 
are  often  poorly  operated  and  could  result  in  extensive  water  quality 
problems  in  the  lake. 
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We  appreciate  this  opportunity  to  review  and  comment  on 
the  draft  environmental  impact  statement.  Please  forward  a 
copy  of  the  final  environmental  impact  statement  to  us  with  re¬ 
view  comments  when  it  is  sent  to  the  Council  on  Environmental 
Quality. 


Very  truly  yours, 

Edward  C.  Vest 

Environmental  Impact  Statement 
Coordinator 
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FEDERAL  POWER  COMMISSION 
Washington,  D.C.  20426 


IN  REPLY  REFER  TO: 


Mr.  Jack  R.  Niemi 

Chief,  Engineering  Division 

St.  Louis  District,  Corps  of  Engineers 

Department  of  the  Army  ■ ■ 

210  North  12th  Street  '  ' 

St.  Louis,  Missouri  63101 

Reference:  LMSED-BR 

Dear  Mr.  Niemi: 

This  is  in  reply  to  your  letter  of  February  25,  1974, 
addressed  to  the  Commission's  Advisor  on  Environmental 
Quality,  requesting  comments  of  the  Federal  Power  Commission 
on  a  draft  environmental  statement  for  Union  Lake,  Bourbeuse 
River,  Missouri. 

The  Union  Lake  project  was  authorized  by  the  Flood 
Control  Act  of  1938  and  modified  by  the  Flood  Control  Act 
of  1966  which  incorporated  the  project  into  an  overall  plan 
for  development  of  the  Meramec  River  Basin. 

These  comments  of  the  Federal  Power  Commission's  Bureau 
of  Power  are  made  in  accordance  with  the  National 
Environmental  Policy  Act  of  1969  and  the  August  1,  1973, 
Guidelines  of  the  Council  on  Environmental  Quality.  Our 
principal  concern  with  developments  affecting  land  and  water 
resources  is  the  possible  effect  of  such  developments  on 
bulk  electric  power  facilities,  including  potential  hydro¬ 
electric  developments,  and  on  natural  gas  pipeline  facilities. 

The  Commission  has  previously  considered  the  hydro¬ 
electric  power  potential  of  the  Union  Lake  project.  In  its 
letter  to  the  Chief  of  Engineers,  dated  May  27,  1966,  reviewing 
the  comprehensive  plan  for  the  development  of  the  Meramec  River 
Basin,  the  Commission  concluded  that  there  was  no  opportunity 
for  economical  hydroelectric  power  development  at  this  project. 


Mr.  Jack  R.  Niemi 
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The  draft  environmental  statement  indicates  that  project 
construction  will  involve  remedial  measures  to  existing  power 
lines,  presumably  relocation  or  protection.  Such  measures 
should  be  undertaken  in  such  a  manner  as  to  minimize  any 
disruptions  of  service. 

The  staff  review  indicates  that  construction  of  the 
Union  Lake  project  would  not  affect  any  electric  power  or 
natural  gas  pipeline  facilities  under  the  jurisdiction  of 
the  Federal  Power  Commission.  Also,  the  project  would  not 
appear  to  have  any  significant  effect  on  the  development  of 
future  supplies  and  transmission  of  electric  power  or  natural 
gas. 


Very  truly  yours, 


“tT^ 


T .  *k.  Pnillips 
Chief,  Bureau  of  Power 
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DEPARTMENT  OF  HOUSING  AND  URBAN  DEVELOPMENT 
FEDERAL  BUILDING.  911  WALNUT  STREET 
KANSAS  CITY,  MISSOURI  64106 


REGION  VII 


March  U,  19?^* 


IN  REPLY  REFER  TO 


Mr.  Jack  R.  liiemi 

Chief,  Engineering  Division 

St.  Louis  District,  Corps  of  Engineers 

210  Uorth  12th  Street 

St.  Louis,  Missouri  63101 

Dear  Mr.  Lieni : 

Vie  have  received  the  Draft  Environmental  Impact  Statement  prepared  by 
your  office  for  the  Union  Lake,  Bourbeuse  River,  Missouri  project. 

I  Environmental  reviews  for  projects  in  the  eastern  portion  of  Missouri 
are  made  by  our  St.  Louis  Area  Office.  We  are  forwarding  your  draft 
statement  to  Mr.  Elmo  Turner,  Area  Office  Director,  who  will  submit 
his  comments  directly  to  you. 


Sincerely , 


Charles  3. 

Assistant 

Community 


Huyett  — ' 

Regional  Administrator 
Planning  and  Management 


cc  : 

Elmo  Turner 
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REGION  VII 
REGIONAL  OFFICE 
KANSAS  CITY,  MISSOURI 


DEPARTMENT  OF  HOUSING  AND  URBAN  DEVELOPMENT 
AREA  OFFICE 

210  NORTH  12TH.  STREET,  ST.  LOUIS,  MISSOURI  63101 


April  22,  1974 


AREA  OFFICES 
Kansas  City,  Kansas 
Omaha,  Nebraska 
St,  Louis,  Missouri 


IN  REPLY  REFER  TO 

7.3PP 


Mr.  Jack  R.  Niemi 

Chief,  Engineering  Division 

St.  Louis  District  Corps  of  Engineers 

210  North  12th  Street 

St  .  Louis,  Missouri  63101 


Dear  Mr.  Niemi: 

Subject:  Draft  Environmental  Impact  Statement  for  Union  Lake, 

Bourbeuse  River,  Missouri,  rated  February  1974 

Reference  is  made  to  your  letter  of  February  25,  1974  requesting 
comment  on  the  Draft  Environmental  Statement  for  Union  Lake, 

Bourbeuse  River,  Missouri.  The  letter  and  Draft  Environmental 
Statement  lias  been  forwarded  to  this  office  for  review  and  comment. 

Our  primary  concern  is  that  the  environmental  statement  does  not 
include  a  detailed  analysis  of  the  additional  reservoirs  and  basin 
developments  which  are  required  to  support  this  proposed  project. 
Collectively,  the  proposed  major  reservoir;  in  the  Meramec  River 
Basin  will  have  a  dynamic  environmental  impact  on  the  St.  Louis 
Metropolitan  Area  as  well  as  the  regional  land  use  and  transporta¬ 
tion  plans.  Therefore,  it  is  suggested  that  a  cumulative  compre¬ 
hensive  environmental  statement  for  all  proposed  developments 
witlii::  the  basin  should  be  prepared.  Due  to  the  energy  shortage 
and  changing  economic,  conditions,  it  is  most  difficult  to  intelli¬ 
gently  analyze  and  review  a  major  river  project  proposal,  especially 
within  a  S.M.S.A.,  without  evaluating  all  aspects  of  a  river  basin 
development  program. 

We  are  also  concerned  about  the  increased  rate  of  development  in 
this  rural  area  if  the  project  is  approved.  A  recent  field 
reconnaissance  of  the  site  revealed  increasing  scattered  develop¬ 
ment  activities.  In  addition,  numerous  real  estate  signs  advertising 
lots  and  home  sites  were  observed.  Unless  a  comprehensive  plan  is 
prepared  (for  land  outside  the  project  area)  which  provides  policies 
and  procedures  for  implementation,  and  which  is  based  on  land  use 
goals  and  objectives  of  the  region  and  the  county,  then  desired  project 
objectives  probably  will  not  be  achieved,  and  the  process  of  guiding 
development  adjacent  to  the  largest  Federal  project  in  Franklin  County 
will  produce  unwanted  effects  and  frustrations  for  everyone. 
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It  should  be  noted  that  both  land  use  controls  and  planning  of 
nonproject  lands  are  local  matters,  governed  by  the  citizens  whose 
interest  they  concern.  Even  if  a  comprehensive  plan  is  developed 
and  adopted  by  the  local  legislative  authorities,  a  major  considera¬ 
tion  is  that  Franklin  County  and  the  incorporated  communities  have 
all  the  essential  tools  and  procedures  to  effectively  implement  the 
plan.  In  theory,  zoning  ordinances  and  building  codes  are  supposed 
to  implement  plan;.,  but  experience  reveals  that,  in  practice,  they 
seldom  do;  other  procedures  are  usually  required. 

It  is  suggested  that  existing  and  proposed  county  and  municipal  land 
use  plans,  control  proposals,  and  implementation  procedures,  be 
jointly  reviewed  with  the  Corps,  the  East-West  Gateway  Coordinating 
Council,  and  the  Missouri  Department  of  Community  Affairs.  This 
could  lead  to  a  more;  uniform  and  comprehensive  planning  and  develop¬ 
ment  process.  Land  use  control  proposals  adjacent  to  the  project 
area  should  be  based  on  carefully  conceived  objectives  which  include 
input  from  the  local  residents,  developers,  and  officials.  These 
goals  have  to  be  the  heart  of  the  comprehensive  plan.  Another  factor 
which  must  be  emphasized  is  the  importance  of  local  and  regional 
citizen  involvement  in  the  land  use  planning  and  control  process. 
Citizen  concern  has  been  most  evident  at  the  local  level  throughout 
the  St.  Louis  Metropolitan  Area,  especially  in  the  rural  areas.  In 
many  localities,  they  are  demanding  a  slowdown  in  the  growth  process. 
Initially,  people  are  demanding  that  public  officials  conserve 
natural  resources  and  proctect  the  environment.  The  citizens  must 
be  informed  about  the  direction  and  substance  of  the  project  impact 
(physically,  socially,  economic)  and  a  channel  for  citizen  input 
into  the  planning  process  must  also  be  provided. 

The  statement  should  further  emphasize  that  during  this  past  year, 
land  use  proposals  have  been  introduced  by  Congress  and  extensive 
hearings  were  held.  There  is  still  extensive  congressional  review 
and  the  land  use  issue  is  very  much  alive.  Those  jurisdictions  who 
ignore  these  emerging  needs  for  a  new  system  of  land  controls  run 
the  risk  of  having  decisions  imposed  upon  them  at  a  level  higher  than 
their  own.  Therefore,  the  development  and  adoption  of  land  use  plans 
and  controls  most  appropriate  to  carry  out  the  intent  of  the  proposed 
project  and  especially  the  enforcement  of  ..he  application  upon  lands 
in  private  ownership  through  the  regulatory  power  of  the  local  county 
or  municipality  must  be  discussed  and  encouraged. 

We  appreciate  the  opportunity  afforded  us  by  the  Corps  of  Engineers 
to  review  and  comment  upon  their  draft  statement  and  look  forward 
to  receiving  a  copy  of  the  final  statement  when  it  becomes  available. 

Sincerely,  __ 

/ 

Elmo  Turner 

Area  Director 
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L  ruled  States  Department  of  the  Interior 

Oi  l  Id  01  Till  SI.CRI  I  \RV 

MISSOURI  B  \S1N  RF.G10N 
Itt  WFR.  C  OI  ORADO  80225 


In  Reply  R'  for  To: 
ER-74/284 


June  18,  1974 


Dear  Mr.  Niemi: 

In  respor.se  to  /our  letter  of  February  25,  1974,  we  have  reviewed  the 
draft  Environmental  Impact  Statement  on  Union  Lake,  Missouri.  We  offer 
these  comments  for  your  consideration. 

General  Comments 


A  thorough  survey  is  necessary  to  adequately  define  the  impact  on 
cultural  resources  as  the  draft  statement  does  not  contain  an  adequate 
discussion.  It  acknowledges  that  two  sites  are  under  consideration  for 
norritn.it ion  to  the  National  Register  of  Historic  Places,  but  it  does  not 
reflect  compliance  with  Section  106,  P.L.  89-665  and  Sections  1  (3)  and 
■'  d'i  of  id.  .  11393  .  This  is  particularly  essential  in  that  these  two 
sites,  Noser's  Mill  and  tire  Koenici  Site,  have  been  referred  to  the 
Secretary  of  Interior  for  determination  of  eligibility  for  nomination. 
Until  a  complete  survey  and  inventory  of  the  project  area  is  made,  a 
comprehensive  plan  of  salvage  cannot  be  developed. 

Wo  are  pleased  to  see  the  reference  to  the  1962  "acquisition  policy" 
agreement  between  the  Departments  of  Army  and  Interior.  However,  the 
statement  dons  not  explain  how  this  policy  will  be  implemented  with 
respect  e-;  ther  tc  the  acquisition  and/or  subordination  of  mineral 
int<--  rets.  Nor  does  it  Indicate  that  before  an  easement  can  be  taken 
in  lieu  of  fee  title  the  lands  must  be  examined  by  the  Bureau  of  Sport 
F i she '  Lcs  an  !  Wildlife  and  the  Missouri  Department  of  Conservation  to 
determine  their  significance  for  protection  or  enhancement  of  fish  and 
wi Id  1 i fe  resources . 

The  statement  loos  not  consider  the  possibility  of  pollution  from  the 
filled  zinc- iron  mines  listed  on  page  60.  If  any  of  these  mines  would 
be  inundated,  t.:ie  statement  should  describe  mitigating  measures. 

The  need  for  recreational  areas  for  the  people  of  St.  Louis  is  recog¬ 
nized,  but  conditions  have  chaneod  considerably  since  these  reservoirs 
were  authorized.  Alternatives  are  now  available.  Development  of  the 
Great  Rivers  Recreation  Area  in  the  immediate  vicinity  of  St.  Louis 
would  help  to  satisfy  this  demand,  save  gasoline,  and  provide  the 
opportunity  for  many  unable  to  travel  as  far  as  Union  nake. 


The  construction  of  Union  Dam  and  Lake  will  have  a  deleterious  impact 
on  fish  and  wildlife  resources.  The  Bureau  of  Sport  Fisheries  and 
Wildlife  on  January  28,  1964,  provided  a  Preliminary  Report  on  the 
effects  of  the  water  development  plans  for  the  Meramec  River  Basin. 

In  this  report,  the  Bureau  seated  that  additional  investigations 
would  be  conducted  when  more  detailed  plans  became  available.  The 
Bureau,  however,  has  not  updated  the  1964  Report. 

We  believe  a  10-year  lapse  of  time  allows  for  considerable  social, 
legislative,  and  biological  changes  to  occur;  therefore,  the  previous 
report  is  no  longer  valid.  Until  new  studies  are  completed  and  loss 
compensation  and  enhancement  features  identified  and  evaluated,  a 
true  appraisal  of  the  environmental  impact  cannot  be  made. 

Based  on  the  comments  contained  in  this  letter,  the  Department  of  the 
Interior  believes  that  an  adequate  Union  bake  Environmental  Impact 
Statement  must  fully  recognize  and  answer  the  specif."  comments  con¬ 
tained  in  this  letter.  We  le  !  :  •>•••  that  these  ;  s  warrant  full 
coverage  in  the  impact  Statement . 


Page  f.ne  -  Spi  1  !w  iv  di  scl  vi!l!  r.-  >  ■re:;.*.'  that 

returns  t<  7o.?s  C  :,v.  i  t.-  *'•  Bcerlcus*  R  i  •:*  r  Ridker  Ford. 

Maximum  spillway  dir  "h«r  i-m  »»-••*  ,  :  n*.  if.  •  i»  "  n  however, 

no  mention  :r  rad*  in  t:h- •  id  ’  .  '  ir.y  •.-»  t  *«  on  V*  dreed  or  the 
ravin*. ■  .  ode  :  t  ;■*•  •  •  ■ .  . ■  .  •  v  *  ■  1  lw  ay. 

Pago  c:;o  -  ■* .  The  Bur*  r.  *  :*.■*■  ;  ,• :  and  Wildlife  has  nc 

intent  i^n  of  -or  d  ru  t  ;  *  ;■  h  it  d  •••.•  b-do-w  td-  iur  and  the  state¬ 
ment  aho"  di  ;  *■  ov*  r*  ; . 


Pa  ;e  ,  t  ;  ■  : r.  ;  u  that  flowaue  easements  are  to 

h<~  r  i  ;  ,  .'  *  *•  .  :  i  mi,  i’o  fulfill  the  joint  land  acqui- 

citior.  p„  1  ■  r  :  *d  :  i  art  i  ■  r.f  f.  of  the  interior  and  Army,  these  lands 
would  i:  ,  *  ft  !  *'  r  d<  Bu  — ‘•an  of  Sport  Fisheries  and 

Wild]  i  f<*  md  "  ;■<*!•;:  -m-'r.t  of  Conservation  to  determine  the  sig- 

nifi  ■  m  •  ■'<■  >  r  r*  *  •  tier  *  ■  •  iir^ont  of  fish  and  wildlife  resources. 


Fa  V  ;,<-■  -  d..  ;  ,  -tat  •  rent  <u Id  indicate  whether  the  21,993  acres 

to  h*  ,  I'd*'  i  in  '■■  v.*-;  it  mineral  acquisition  or  subordina¬ 
tion.  ? t  '*,,  ;  !;  v  of  ‘  ;  i  Pet  jrtments  of  Interior  and  Army 

Rebutdv,  to  o  *<•.(,  •  .and  "  i followed,  mineral  interests  would  be 

acquire-*  on!  •  •.!•  •».  j-  ■  >  *  i  ;■  v.  •  lopmrnt  would  interfere  with  primary 

pro  l<  ■  t  port-  :. 


Page  One  -  Id 
were  determine 
have  adverse  .• 


Wo  wr*;v'i*r  •  iv  id  --alues  for  fish  and  wildlife  benefits 
our  kr.ov.  i*  l*"  of  the  protect  indicates  that  it  will 
on  f  >  ’  i tv  1  wildlife  habitat.  Until  these  effects 


■  *  t 


are  evaluated  and  mitigation  measures  for  the  losses  incorporated  into 
the  development  plan,  we  seriously  question  the  benefits  claimed  for 
fish  and  wildlife  in  the  statement. 


It  is  impossible  to  assign  negative  benefits  until  the  fish  and  wildlife 

12  losses  are  evaluated,  mitigation  measures  developed,  and  the  amount  of 
uncompensated  losses  determined. 

Page  One  -  IS.  "Once  the  lake  is  filled  to  the  top  of  the  joint-use 
pool,  releases  will  approximate  inflows  except  during  floods  and 
droughts."  This  expected  downstream  flows  during  flood  conditions  was 

13  adequately  described;  however,  some  idea  of  what  type  of  flews  which 
could  be  expected  during  time  of  drought  should  also  be  given.  Also 
needed  is  some  idea  of  releases  expected  during  initial  filling  of  the 
lake . 

Page  One  -  If.  "The  control  of  floods  by  the  impoundment  will  increase 
the  number  of  days  on  which  float  trips  are  possible,  stabilize  the 
banks,  and  improve  channel  conditions."  However,  on  page  One  -  15,  it 

14  states  that  flows  at  or  above  three-quarters  bankfull  will  increase  from 
15  days  per  year  without  the  dam  to  40  days  per  year  with  the  dam.  Such 
flows  will  cause  bank  cutting.  We  do  not  see  how  increasing  these  flows 
will  stabilize  the  banks  and  improve  channel  conditions. 

Page  One  -  18.  The  net  increase  of  250,690  fisherman-days  annually  with 
the  project  are  contingent  upon  necessary  loss  compensation  measures 
being  implemented.  Reexamination  of  the  area  and  identification  of  such 
measures  are  necessary  before  this  value  can  be  established. 

Page  One  -  19.  Are  flood  control  benefits  for  only  presently  existing 
development  in  the  flood  plain,  or  do  they  include  benefits  assignable 
to  future  development  which  will  be  encouraged  by  completion  of  the 
projects?  It  is  the  view  of  the  National  Water  Commission  that  the 
major  problem  of  reducing  damages  to  existing  development  is  overshadowed 
by  the  need  for  keeping  additional  exposure  to  flood  damages  from  devel¬ 
oping.  Flood  damages  are  increasing  in  spite  of  billions  of  dollars 
spent  for  protective  works.  In  view  of  the  statement  made  by  the 
St.  Louis  County  planning  commission  on  page  eight  -  22,  it  would  appear 
that  some  benefits  assignable  to  flood  control  are  for  expected  future 
development  encouraged  by  the  project.  Since  construction  will  not  pro¬ 
vide  for  protection  from  Mississippi  River  backwater,  future  development 
should  be  discouraged. 

Page  Two  -  30.  A  more  thorough  discussion  of  the  cave  communities  iden¬ 
tified  on  page  three  -  16  is  needed.  It  should  be  determined  if  the 
17  Indiana  Bat,  identified  as  endangered  on  the  official  list  of  Endangered 
Species,  inhabits  any  of  these  caves.  Would  flooding  of  caves  in  the 
flood  pool  or  conservation  pool  make  death  traps  of  these  caves? 


-3- 
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IPaoe  Two  -  43.  Previous  work  in  the  area  (Chapman  et  al,  1964,  and 

Schneider  and  Geier  1971)  has  clearly  documented  the  need  for  additional 
survey . 

Paqe  Three  -  1.  It  is  noted  that  the  period  of  expected  use  of  the  flood 
pool  -  March,  April,  May  and  June  -  will  be  durinq  peak  nesting  periods 
of  upland  game  and  spawning  of  warm  water  fishes  in  their  river.  Spawn¬ 
ing  in  the  30  miles  of  river  in  the  flood  pool  could  be  lost. 

The  last  sentence  in  the  paragraph  on  IRON  ORE,  page  three  -  10,  should 
be  chanced  to  clearly  indicate  the  effects  of  subordination  or  acquisi¬ 
tion  of  the  development  of  the  known  mineral  deposits.  In  this  sentence, 
20  it  should  be  made  clear  that  it  is  the  development  of  these  deposits 

that  would  be  affected  or  unaffected.  The  statement  should  also  consider 
the  impact  of  the  project  on  undiscovered  mineral  deposits  that  may 
exist  and  the  search  for  such  deposits. 

Page  Throe  -  37.  It  lias  not  been  determined  that  fish  populations  will 
benefit  from  increasing  the  period  of  tine  they  will  be  subjected  to  3/4 
21  bankfill  flows,  therefore  the  statement  that  a  maximum  flow  of  water 
will  be  a  stabilizing  factor  on  the  fish  population  needs  some 
qua  lif ications . 

Page  Three  -  37.  All  three  conversions  could  have  significant  impact  on 
plant  and  animal  communities  if  these  conversions  ultimately  required  a 
higher  degree  of  flood  protection  which  resulted  in  further  alterations 
22  to  the  landscape.  Some  estimate  of  how  many  acres  of  each  type  of  con¬ 
version  is  expected  with  completion  of  the  project  should  be  given.  The 
comment  by  the  St.  Louis  County  Planning  Commission  on  page  eight  -  22 
leads  us  to  believe  that  the  Corps  has  developed  this  information. 

Pago  Three  -  40.  In  view  of  the  weaknesses  in  the  wildlife  management 
plans  implemented  by  the  Corps  of  Engineers  on  existing  reservoirs,  we 
strongly  recommend  that  all  lands  not  needed  for  intensive  recreation  or 
project  operation  and  maintenance  be  dedicated  to  fish  and  wildlife  con¬ 
servation  purposes  in  accordance  with  a  General  Plan  and  be  made 
available  for  management  by  the  Missouri  Department  of  Conservation. 

Page  Three  -  45.  A  special  study  should  be  conducted  to  determine  if  any 
24  |  threatened  species  inhabit  the  caves.  Th- liance  should  not  be  placed  on  a 
lack  of  reported  occurrences. 

Page  Three  -  60.  The  final  EIS  on  Meramec  Park  Lake  identified  -.3  1  miles 
of  floatable  river  in  the  Meramec  Basin  and  343  miles  within  the  drainage 
area  of  Meramec  Park  and  Union  Reservoirs.  Construction  of  the  two  proj¬ 
ects  will  inundate  19.51,  of  the  total,  floatable  rivers  in  the  entire 
basin,  or  251  of  the  floatable  rivers  in  the  drainage  of  the  two  reser¬ 
voirs.  As  indicated  in  the  general  comments,  a  study  to  identify  the 
value  of  float  streams  in  the  Meramec  Basin  from  a  national,  regional, 
and  local  standpoint  should  be  completed. 
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Acquisition  or  subordination  of  mineral  rights  also  would  affect  the 
wording  in  Part  Seven,  irreversible  or  irretrievable  commitment  of 
resources.  Acquisition  under  the  joint  agreement  implies  that  mineral 
development  would  not  be  permitted  and  thereby  mineral  loss  to  local 
and  national  use  should  be  assessed  as  an  irreversible  or  irretrievable 
commitment . 

We  appreciate  the  opportunity  to  provide  our  comments. 

Sincerely  yours. 


Special  Assistant  to  the  Secretary 


Mr.  Jack  A.  Niemi 

Chief,  Engineering  Division 

Department  of  the  Army 

St.  Louis  District,  Corps  of  Engineers 

210  North  12th  Street 

St.  Louis,  Missouri  63101 
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Advisory  Council 
On  Historic  Preservation 


May  9,  1974 

Mr.  Jack  R.  Niemi 

Chief,  Engineering  Division 

St.  Louis  District 

Corps  of  Engineers 

U.S.  Department  of  the  Army 

210  North  12th  Street 

St.  Louis,  Missouri  63101 

Dear  Mr.  Niemi: 

This  is  in  response  to  your  request  of  February  25,  1974,  for 
comments  on  the  draft  environmental  statement  for  the  proposed 
Union  Lake,  Bourbeuse  River,  Missouri.  The  Advisory  Council  has 
reviewed  the  statement  and  notes  that  the  undertaking  will  affect 
the  Koenig  Site  and  Noser's  Mill  properties  which  may  be  eligible 
for  inclusion  in  the  National  Register. 

Pursuant  to  Section  2(h)  of  Executive  Order  11593  "Protection  and 
Enhancement  of  the  Cultural  Environment"  of  May  13,  1971,  Federal 
agencies  must,  prior  to  the  approval  of  the  expenditure  of  any 
Federal  funds  on  an  undertaking  or  prior  to  the  granting  of  any 
license,  permit  or  other  approval  of  the  expenditure  of  any 
Federal  funds  on  an  undertaking  or  prior  to  the  granting  of  any 
license,  permit  or  other  approval  for  an  undertaking,  afford  the 
Advisory  Council  an  opportunity  to  comment  on  the  effect  of  the 
undertaking  upon  properties  which  may  be  eligible  for  inclusion 
in  the  National  Register  of  Historic  Places.  For  your  convenience, 
a  copy  of  the  Council's  "Procedures  for  the  Protection  of  Historic 
and  Cultural  Properties"  is  enclosed. 

Until  the  requirements  of  the  Executive  Order  are  met,  the  Council 
considers  the  draft  environmental  statement  to  be  incomplete  in  its 
treatment  of  historical,  archeological,  architectural  and  cultural 
resources.  To  remedy  this  deficiency,  the  Council  will  provide 
substantive  comments  on  the  undertaking's  effect  on  the  previously 
mentioned  property  through  the  Section  106  process.  Please  contact 
Louis  Wall  of  the  Advisory  Council  staff  (303-234-4946)  to  assist 
you  in  completing  this  process  as  expeditiously  as  possible. 

Sincerely  yours, 


Ann  Webster  Smith 

Director,  Office  of  Compliance 


/  A  (  'iri.  i  . 

<  ),  '  .  <  •  • 
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U  S  DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  HIGHWAY  ADMINISTRATION 
REGION  SEVEN 


April  1,  1974 

IN  REPLY  REFER  TO 

07-00-ED 

Mr.  Jack  ? .  Nietr.i 

Chief,  Engineering  Division 

Department'  of  the  Amy 

Sc.  Louis  District 

Corps  of  Engineers 

210  North  Twelfth  Street 

St.  Louis,  Missouri  C3101 

Dear  Mr.  N ieni : 

Our  review  of  your  Draft  Environmental  Statement  for  Union  Lake,  Bourbeuse 
River,  Missouri,  developed  the  following  comments.  The  review  has  been  coor¬ 
dinated  with  our  Secretarial  Representative. 

1.  Part  I,  Paragraph  II,  AUTHORIZATION  AND  HISTORY  OF  THE  PROJECT  gives 
die  estimated  cost  of  relocating  Missouri  State  Highway  185  at  a  location  and 
elevation  compatible  with  Union  Lake  requirements  to  be  approximately  $3,000,000. 
I t  is  not  clear  if  this  cost  is  directly  related  to  the  Union  Lake  Project  over 
and  above  the  cost  of  the  reconstruction  of  Highway  185  if  Union  Lake  were  not 
developed.  A  clearer  explanation  of  the  project's  impact  upon  Highway  185  will 
be  presented  if  the  costs  of  reconstruction  of  Highway  185  as  a  result  of  the 
project  are  compared  to  the  costs  of  reconstruction  without  the  projec*-  in  the 
Final  Statement. 

2.  Route  CC ,  a  part  of  the  Federal-aid  System,  crosses  Big  Creek  within 
the  Flood  Control  Pool.  Other  local  roads  are  also  within  the  Flood  Control 
Pool,  however,  we  could  find  no  discussion  on  whether  protection  measures  will 
be  taken  to  prevent  damage  or  failure  to  these  existing  roadways  due  to  fluc¬ 
tuating  water  levels. 

3.  Part  I,  Paragraph  IX  A,  RECREATION,  indicates  the  project  will  support 
an  annual  visitation  of  1,878,000  recreationists  within  the  first  3  years  of 
project  life,  with  use  expected  to  increase  as  facilities  are  added.  Of  this, 
some  half  a  million  visitors  are  to  be  accommodated  on  Corps-constructed  facil¬ 
ities.  Based  upon  the  planning  assumption  that  80  percent  of  the  visitors 
come  from  sources  within  100  miles  of  the  project,  there  may  be  impacts  upon 
highvmys  leading  toward  the  project  from  population  centers  within  the  100-mile 
radius,  primarily  the  St.  Louis  metropolitan  area.  When  the  projected  recrea¬ 
tional  use  generated  by  Union  Lake  is  combined  with  the  projected  use  to  be 
generated  by  the  Merflmec  project  to  the  south,  it  becomes  evident  that  heavy 
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peak  traffic  flows  will  occur  on  1-44  and  U.S.  Highway  50  west  of  St.  Louis. 
Those  impacts  should  be  discussed  in  detail. 

4.  Part  I,  Paragraph  XII,  PLANS  OF  OTHER  FEDERAL  AND  STATE  AGENCIES.  We 
suggest  the  plans  of  the  Missouri  State  Highway  Department  for  Highway  185  be 
discussed  in  detail  here.  Presently,  their  plans  are  mentioned  in  various 
parts  of  the  Statement  with  no  full  discussion  in  any  one  place.  In  addition, 
information  concerning  relocation  assistance  needed  as  a  result  of  the  highway 
reconstruction  should  be  given. 


We  appreciate  the  opportunity  to  review  and  comment  on  this  Draft  Statement 
and  look  forward  to  receiving  the  Final. 


Sincerely  yours, 

*  / 

^  John  B.  Kemp 

Regional  Highway  Administrator 
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/  V  \  UNITED  STATES  DEPARTMENT  OF  COMMERCE 
(‘I  '  The  Assistant  Secretary  for  Science  end  Technology 

\v,  JJ  Washington.  D  C  20230 

^  -y 


April  l  ? ,  1 ' 1 7  -I 


Mr.  Jack  R.  Niomi 

Chief,  Engineering  Division 

St.  Louis  District,  Corps  of  Engineers 

210  North  12th  Street 

St.  Louis,  Missouri  <>3101 

Rotor  once:  LMSED-BR 

Dear  Mr.  Niomi: 

Tilt-  draft  environmental  impact  statement  tor  Union  Lake, 

Bourbeuse  River,  Missouri,  which  accompanied  your  letter 
of  February  25,  1974,  has  been  reviewed  and  the  following 
comments  are  offered  for  your  consideration. 

The  environmental  impact  statement  indicates  that  no  active  commercial 
fishery  exists,  but  that  populations  of  those  species  categorized  as 
commercial,  namely  catfishes  and  freshwater  drum,  could  increase  in 
the  impoundments  created  by  project  implementation. 

A  search  of  our  geodetic  control  data  publications  indicates  that 
construction  of  the  Lake  should  not  result  in  destruction  or  damage 
to  any  network  monuments. 

Thank  you  for  giving  us  an  opportunity  to  provide  these  comments,  which 
we  hope  will  be  of  assistance  to  you.  We  would  appreciate  receiving  a 
copy  of  the  final  statement. 


Since  rely. 


,'ArMa 

Sidney  R.  jdallcrf'  \ 

Deputy  Assistant  Secretary 
for  Environmental  A  ffairs 
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EXECUTIVE  OFFICE  OF  THE  PRESIDENT 

OFFICE  OF  ECONOMIC  Washington,  d.c.  20506 

OPPORTUNITY 

August  22,  1  973 


MEMORANDUM  TO  HEADS  OF  ALL  FEDERAL  AGENCIES 


SUBJECT:  Meeting  R equire ments  of  National  Environmental 
PoLicy  Act  of  1969  (NEPA) 

The  Office  of  Economic  Opportunity  is  in  the  process  of  being 
reorganized.  During  this  period  of  reorganization,  the  agency 
will  not  undertake  any  actions  with  regard  to  either  Environ¬ 
mental  Impact  Statements  or  comments  as  to  same,  pursuant 
to  the  National  Environmental  Policy  Act  of  1^69.  It  would  be 
in  keeping  with  the  meaning  and  spirit  of  the  NEPA  if  future 
activities  were  subjected  to  the  Office  of  Management  and 
Bud,  o':  Circular  A-95  clearinghouse  procedures  and  submitted 
to  interested  and  affected  local  community  groups  and  organi- 


L/iret  iu  1 


Intergovernmental  Relations 


m 


CHRISTOPHER  S.  BOND 
GOVERNOR 


Executive  Office 
State  of  Missouri 
Jefferson  City 
June  17,  1974 


Colonel  Thorwald  Roger  Peterson 
District  Engineer 

St.  Louis  District,  Corps  of  Engineers 

210  North  12th  Street 

St.  Louis,  Missouri  63101 

Dear  Colonel  Peterson: 

This  is  in  response  to  your  request  for  my  review  of 
and  comments  on  the  Union  Lake  Draft  Environmental  Impact 
Statement . 

At  my  direction,  the  appropriate  agencies  of  the  state 
conducted  a  thorough  and  objective  evaluation  of  the  feasi¬ 
bility  and  effects  of  this  project,  utilizing  the  EIS  and 
other  sources  of  information.  I  conclude  from  this  review 
that  Union  Lake  as  proposed  would  be  of  high  quality  for 
recreational  purposes,  provide  significant  opportunities 
for  flatwater  recreation  and  associated  activities,  create 
a  source  of  water  supply  of  potential  value  in  future  years 
to  area  communities,  and  provide  a  measure  of  flood  control 
for  the  developed  areas  in  the  downstream  reaches  of  the 
basin.  Although  there  would  be  some  limited  adverse  effects 
on  the  natural  resources  of  the  area,  benefits  of  the  pro¬ 
ject  are  significantly  greater;  therefore,  the  project  is 
acceptable  to  the  state. 

We  did,  however,  encounter  several  deficiencies  in 
the  EIS  process  which  we  hope  will  be  overcome  to  provide 
more  information  toward  the  planning  of  the  other  Meramec 
Basin  projects. 

1.  The  loss  of  natural  habitat  could  have  a  significant 
impact  on  wildlife.  It  is  imperative  that  the  Corps  recognize 
the  importance  of  providing  suitable  lands  for  the  mitigation 
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Colonel  Thoruald  Roger  Peterson 
June  17,  IP 7 4 
Page  2 

of  wildlife  losses.  The  attached  letter  from  Mr.  Carl  R.  .Noren, 
Director  of  the  Missouri  Department  of  Conservation,  discusses 
this  matter  in  greater  detail. 


2.  It  is  recommended  that  present  guidelines  used  in 
determining  the  recreational  use  of  proposed  projects  be 
improved  in  the  future  so  they  yield  more  representat ive 
values;  this  matter  is  discussed  in  greater  detail  in  the 
attached  letter  from  Mr.  James  L.  Wilson,  Director  of  Missouri 
State  Park  Board.  The  University  of  Missouri  -  Columbia 
has  designed  and  applied  useful  criteria  in  assessing  the 
recreation  benefits  of  the  proposed  Pattonsburg  project  and 
may  be  of  service  to  you  in  future  projects. 

5.  Information  in  the  PIS  regarding  agricultural  losses 
should  be  more  detailed  and  we  hope  the  Corps  will  emphasize 
the  need  for  closer  scrutiny  of  the  values  of  permanent 
loss  of  farmland  in  return  for  increased  protection  in  other 
areas.  With  record  to  water  supply,  the  Missouri  Geological 
Survey  has  concluded  that  more  groundwater  is  available  in 
the  upper  reaches  near  Sullivan  than  the  F.IS  indicates;  I 
understand  that  this  conclusion  is  based  on  more  recent 
information  than  was  available  to  you  and  that  this  data  is 
being  forwarded  to  your  office. 

These  dificiencies  made  it  more  difficult  to  determine 
the  true  feasibility  and  effects  of  Union  Lake.  We  could 
not  make  a  determination  at  this  time  of  Pine  Ford,  1-58,  and 
Irondale  since  sufficient  information  lias  not  been  assem¬ 
bled  by  your  office.  As  studies  progress  on  these  remaining 
three  Meramec  Basin  projects,  it  is  imperative  that  state 
government  be  involved  in  all  phases  of  the  planning  process. 

Missouri  has  seven  Distr ict - level  Corps  offices,  each 
working  rather  independently  on  projects  in  our  state.  We 
recommend  that  the  seven  districts  combine  their  efforts  in 
determining  such  essential  state-wide  impacts  as  the  need 
for  outdoor  recreation  opportunit ies  and  the  loss  of  pro¬ 
ductive  farmland  and  wildlife  habitat.  In  this  manner  the 
Corps  can  assist  the  state  planning  efforts  considerably. 

I  welcome  the  initiative  you  have  taken  in  working  with  the 
other  District  engineers  toward  this  end. 


A-25 


Colonel  Thorwald  Roger  Peterson 
June  17,  1974 
Page  3 

Water  resource  planning  in  our  state  is  of  vital  im¬ 
portance  since  decisions  we  make  today  will  effect  many 
future  generations  of  Missourians.  I  endorse  Union  Lake  and 
believe  it  will  be  very  beneficial  to  our  citizenry  and  be 
of  high  quality.  The  opportunity  to  review  and  comment  on 
major  proposed  reservoirs  is  appreciated  and  I  thank  you  for 
your  close  cooperation. 


CSB : mnc 
enclosures 


Sincerely  yours, 
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MISSOURI  D1  l'ARTMl  NT  OF  CONSERVATION 

-VMl  North  lea  Mile  Drive  Jetterson  City  ,  Missouri  65101 
R  O.  box  ISO  ■  Telephone  M  l  ^ M  1115 
CARL  R.  NORI  N.  Director 

June  6,  1974 


Honorable  Christopher  S.  Bond 
Governor  of  Missouri 
State  Capitol  Building 
Jefferson  City,  Missouri  65101 


Re:  Meramec  River  Basin  -  Union 

Reservoir  -  Draft  Environmental 
Impact  Statement 

Attention:  Mr.  Marvin  Nodiff 


Dear  Governor  Bond: 

Several  items  of  special  concern  to  our  Department  were  noted  in  reviewing  the 
Corps  of  Engineers'  Draft  Environmental  Statement  for  Union  Luke  (February- 
1974).  One  is  the  proposed  warm  water  hatchery  facility  downstream  of  the  dam 
and  another  the  mitigation  of  terrestrial  wildlife  habitat  losses.  Detailed  com¬ 
ments  on  these  and  various  other  items  are  enumerated  on  the  attached  sheet. 

Provision  of  water  supply  facilities  capable  of  serving  a  warm  water  hatchery 
was  suggested  as  a  desirable  project  addition  in  view  of  the  proximity  to  metro¬ 
politan  St.  Louis.  Future  needs  for  such  a  facility  are  not  definitely  known:  how¬ 
ever,  with  the  water  supply  available,  developing  a  hatchery  to  assist  in  meeting 
future  metropolitan  area  fishing  needs  would  be  greatly  simplified. 

Of  greatest  concern  are  the  anticipated  adverse  project  impacts  on  wildlife  as 
related  to  the  project  area  terrestrial  habitats.  These  losses  have  not  been 
quantified  in  terms  of  habitat  units  or  values  foregone.  Contrary  to  the  EIS 
(Three-37.3.  Line  5),  techniques  do  exist  for  demonstrating  impacts  on  wildlife 
without  and  with  a  project.  Personnel  of  the  Bureau  of  Sport  Fisheries  and 
VYildlife  and  Department  of  Conservation  are  prepared  :n  1974-75  to  evaluate 
the  project  and  its  influence  area  to  document  the  situation.  Such  data  would 
be  valuable  for  future  reference. 
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Governor  Bond 
June  6,  1974 
Page  Two 


The  project  as  authorized  does  not  provide  for  mitigating  terrestrial  habitat 
losses.  A  general  evaluation  of  anticipated  project  effects  on  wildlife  was  made 
by  our  personnel.  Numerous  meetings  were  held  with  the  federal  Bureau  of 
Sport  Fisheries  and  Wildlife  and  with  the  St.  Louis  Corps  of  Engineers  District 
personnel  to  discuss  and  negotiate  ways  to  resolve  the  problem.  General  agree¬ 
ment  was  reached  on  blocks  of  upper  reservoir  border  lands  that  could  be 
developed  and  managed  to  partially  offset  terrestrial  losses.  Federal  construc¬ 
tion  agency  responsibilities  for  development  as  to  location,  amount  and  type  have 
not  been  established.  Neither  has  the  operation-maintenance  responsibility  been 
settled.  Since  the  Office  of  the  Chief  of  Engineers  has  not  yet  approved  the 
recommendation  of  the  St.  Louis  District  for  additional  lands,  we  are  at  a  loss 
to  know  how  to  respond.  It  is  definitely  in  the  best  interest  of  the  State  of 
Missouri  to  have  these  matters  with  respect  to  wildlife  as  fully  settled  as  are 
the  details  on  other  project  features. 

We  are  pleased  to  offer  these  comments. 


CARL  R.  NOREN 
DIRECTOR 


cc:  Mr.  Terry  Rehma 

State  Clearinghouse  Coordinator 
Department  of  Community  Affairs 
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UNION  RESERVOIR 


DRAFT  ENVIRONMENTAL  STATEMENT 


Miscellaneous  Specific  Comments 


One-8-C. 1  - 
One  - 1  3  -VI.  A  - 
One-23-C  - 

Refer  to  warm  water  hatchery.  It  is  good  planning  and  wise  to 
build  to  meet  possible  future  needs.  The  Department  o'  Conser¬ 
vation  is  not  now  committed  to  a  time  table  for  hatchery  con¬ 
struction  or  even  to  ever  constructing  a  hatchery. 


One  -  1 1  -  B  (Paragraph  1  and  2)  - 

Clearing  of  reservoir.  Downed  timber  in  some  locations  could 
be  desirable  for  its  fisheries  values.  A  minimum  clearing 
15  policy  if  followed  would  help  achieve  maximum  reservoir  values 
for  fish  and  wildlife  and  also  to  some  degree  serve  in  reservoir 
zoning . 


One- IT  C  (Paragraph  2  I  - 
One  - 1  2  (Plate  4  i  - 

One-14-VIU  (Bottom  Paragraph)  and  Table  3  - 
One- l 8- E  (Paragraph  C 
Seven-1  (Paragraph  gi 

Project  land  additions.  Reference  is  made  tnroughout  the  report 
to  the  proposed  .cquisition  of  an  additional  4,200  acres  in  the 
upper  reaches  of  the  lake.  The  specific  location  (si  of  the  lands 
is  not  shown  on  the  project  maps.  Is  it  definite  that  the  land 
will  be  acquired0  Does  the  21,993  acres  of  fee  and  easement  land 
include  the  additional  lands  to  be  acquired  for  fish  and  wildlife 
purposes  '1  What  will  be  offered  under  a  General  Plan0 

One-15  (Paragraph  1)  - 

Acquisition  Criteria.  Experience  on  other  projects  indicates  that 
exceptions  to  the  300'  buffer  strip  criteria  should  be  kept  to  the 
very  minimum  to  prevent  future  encroachment  on  project  lands 
and  to  maintain  high  aesthetic  qualities. 
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One- 16  (Paragraph  ..’I  - 
Three -56- l . a  - 


18 


Recreation  Areas.  The  Department  of  Conservation  is  not 
at  this  time  committed  to  manage  any  recreation  areas  with 
facilities  developed  for  high  intensity  use. 


One-18-E  (Line  7  and  8)  - 

Warm  water  discharge.  More  accurately  stated,  a  warn 
10  water  fishery  will  still  be  possible  downstream.  "This  pro¬ 

vision  will  insure  preservation  of  the  existing  downstream 
fishery"  is  not  necessarily  true. 


Three-40C  (Paragraph  3) 
Three-58  (Table  1 ''M 


20 


How  and  when  will  the  "detailed  wildlife  management  plan"  be 
developed  °  Will  implementation,  operation  and  maintenance 
cost  be  at  project  expense9 


Th  ree  -40C. .  1 .  a 


21 


Total  habitat  loss  is  the  overriding  factor  for  deer  as  well  as 
for  other  species.  Cropland  represents  only  a  portion  of  the 
picture  . 


Three -55  - 


22 


Since  mosquitos  are  excellent  fish  food,  leaving  fish  cover 
wherever  possible  through  reduced  timber  clearing  might 
further  alleviate  any  anticipated  problems. 
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Honorable  Qiristopher  S.  Bond 
Governor  of  Missouri 
Executive  Office 
Capitol  Building 
Jefferson  City,  Missouri  55101 

Dear  Governor  Bond: 

In  response  to  your  request,  we  submit  the  following  comments  in  regard 
to  the  Draft  Environmental  Statement  for  Union  Lake  as  prepared  by  the 
St.  Louis  District  Corps  of  Engineers. 

During  our  review  of  the  EIS  and  discussions  with  the  Corps  of  Engineers, 
they  indicated  that  the  primary  recreation  market  area  of  a  Corps  of 
Engineers'  lake  project  is  within  approximately  a  100  mile  radius  of  the 
project. 

In  applying  this  guideline  to  projects  similar  to  the  proposed  Union  Lake 
we  find  that  the  following  existing  or  proposed  projects  overlap  the 
Union  Lake  (Meramec  Basin)  market  area:  Carlyle,  Shelbyville,  and  Rend 
Lakes  in  Illinois,  Lock  and  Dams  24,  25,  and  26  in  Missouri  and  Illinois, 
Cannon,  Long  Branch,  Harry  S.  Truman,  Stockton,  Pomme  de  Terre,  Table 
Rock,  Clearwater,  and  U'appapello  Lakes  in  Missouri,  and  Norfolk  and  Bull 
Shoals  Lakes  in  Missouri  and  Arkansas. 

This  indicates  that  the  market  area  of  the  Meramec  Basin  projects  are 
overlapped  by  fourteen  other  projects.  Seven  of  these  projects  are  shown 
to  be  competing  for  the  St.  Louis  Metropolitan  market  area. 

In  order  to  determine  the  potential  visitation  to  Union  Lake  and  the 
other  Meramec  Basin  projects  it  appears  that  it  would  be  necessary  to 
determine  the  recreation  demand  of  the  market  areas  for  all  competing 
projects  and  then  deduct  the  existing  supply.  If  this  methodology  were 
used  it  would  more  clearly  reflect  the  needs  that  could  be  met  by  each 
project,  making  it  easier  to  project  attendance. 
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'lhe  EIS  states  the  lake  will  "...increase  the  opportunity  for  recreation 
on  the  52  miles  of  the  Bourbcuse  River  below  the  dam  and  60  miles  on  the 
MeraT.ec  River...." 


24 
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The  Corps  of  Engineers  is  acquiring  land  immediately  below  the  dam  that 
could  be  developed  for  access  to  the  river.  Additional  facilities  should 
!->  provided,  as  part  of  this  project,  to  provide  access  to  the  lower 
readies  of  the  improved  stretches  of  river. 

The  Corps  of  Engineers  should  complete  a  survey  of  project  lands  identify¬ 
ing  potential  sites  that  slight  qualify  for  nomination  to  the  National 
Register  of  iiistoric  Places.  The  final  disposition  of  these  sites  should 
be  discussed. 


oc  I  More  consideration  should  be  given  to  the  discussion  of  site  analysis  in 
I  relation  to  the  carrying  capacity  of  recreational  areas. 

27  I  On  Page  Two-50,  Montauk  State  Park  should  not  be  listed  as  being  in  the 
I  Me ram.ee  Basin. 


po  I  Population  projections  should  be  given  for  the  entire  project  market  area, 
°  I  not  just  Franklin  County. 

29  I  As  a  result  of  this  review  it  is  my  opinion  that  the  State  of  Missouri 
I  should  continue  to  support  the  Union  Lake  project. 

Sincerely  yours, 

MISSOURI  STATE  PARK  BOARD 


James  L.  Wilson 
Director  of  Parks 

JLW:K0:ab 

bcc:  Mr.  Marvin  J.  N’odiff 
Mr.  Ken  Otke 
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CHRISTOPHER  S.  BOND 


JAMES  L.  WILSON 
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April  26,  1974 


Col.  Thorwald  R.  Peterson 
District  Engineer 
St.  Louis  District 
Corps  of  Engineers 
210  North  12th  Street 
St.  Louis,  Missouri  63101 

Dear  Col  Peterson: 


■Ml.!  B  R  Ml"* 


The  State  Historical  Survey  and  Planning  Office  has  reviewed  the  Draft 
Environmental  Impact  Statement  for  the  Union  Reservoir  on  behalf  of 
Mr.  James  L.  Wilson,  Missouri's  State  Historic  Preservation  Officer. 
Although  there  are  no  sites  currently  listed  on  the  National  Register 
of  Historic  Places  in  the  project  area,  two  sites  are  under  study  as 
mentioned  in  the  Statement.  These  are  the  Koenig  Shelter  and  Noser's 
Mill.  These  sites  will  be  presented  to  the  Missouri  Advisory  Council 
on  Historic  Preservation  for  their  recommendations  at  their  June 
meeting.  Meanwhile,  these  sites  have  been  submitted  to  the  Secretary 
of  the  Interior  for  determination  as  to  their  worthiness  under  the 
provisions  of  Section  2(b)  of  Executive  Order  11593.  When  such  a 
determination  is  made,  these  sites  will  receive  the  full  protection 
of  Section  106  of  the  Historic  Preservation  Act  of  1966. 

The  sections  on  the  historical  resources  of  the  area  are  far  from 
complete.  A  brief  perusal  of  Caldwell's  Historic  Sites  Catalogue  and 
two  interviews  do  not  constitute  an  adequate  survey  of  this  area.  A 
cursory  survey,  undertaken  by  two  of  our  staff  members  in  early  April 
revealed  many  mid  and  late  nineteenth  century  structures  that  appear 
to  meet  the  criteria  for  the  National  Register  of  Historic  Places. 

With  the  exception  of  the  Noser's  Mill  discussion,  it  becomes  apparent 
that  little  or  no  field  survey  of  the  area  has  been  conducted  by  a 
competent  historian  and/or  architectural  historian  as  required  by 
Executive  Order  11593.  We  highly  recommend  such  a  survey  prior  to 
preparation  of  the  Final  Environmental  Statement. 

Although  an  archaeological  survey  of  the  area  has  been  made  under  the 
provisions  of  the  Reservoir  Salvage  Act  of  1960,  it  must  be  remembered 
that  such  a  survey  does  not  necessarily  fulfill  the  requirements  of 
either  the  National  Environmental  Policy  Act  or  Executive  Order  11593. 
Shoreline  sites  affected  by  wave  action  and  erosion,  sices  in  the  flood 
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pool  elevations  that  will  be  affected  by  a  fluctuating  water  table,  and 
sites  in  the  public  access  and  recreation  areas  should  be  surveyed  to 
supplement  the  past  data  and  complete  the  prehistoric  inventory  of 
the  area. 


Thank  you  for  allowing  us  to  comment  on  this  project.  If  we  can  be 
of  further  help,  please  do  not  hesitate  to  write  or  call. 

Sincerely, 

STATE  HISTORICAL  SURVEY  AND  PLANNING  OFFICE 


(Mrs.)  Susan  B .  Traub 
Research  Associate 

SBTrbgg 
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BASBM  ASSGCOAYOON 

?:’•  A  sou  i  H  KIRKWOOD  ROAD  '  K  IR  KU'OOD,  MO.  631 22 

Phone  966-8550 


April  15,  1974 


Mr.  Jack  R.  Nieni 

Chief,  Engineering  Division 

St.  Louis  District 

Corps  of  Engineers 

210  North  12th  Street 

St.  Louis,  Missouri  63101 


Ret  Environmental  Impact  Statement 
-  Union  lake 


Dear  Mr.  Niendi 

Herewith  is  our  comment  on  the  Environmental  Impact  Statement  for 
Union  Lake. 


2 


The  statement  covers  the  subject  and  is  well  done.  It  reflects  the 
planning  that  has  teen  done  on  the  lake  through  the  careful  and  compre¬ 
hensive  investigation,  and  the  coordinated  effort  thereon,  by  local,  state 
and  federal  interests.  Backed  by  the  Basin-wide  environmental  study  by 
your  office,  and  with  the  extensive  coverage  of  subject  matter  in  the  state¬ 
ment  itself,  it  constitutes  a  proper  expression  under  the  law  of  the 
various  impacts  that  go  with  the  project. 

There  is  no  doubt  in  the  view  of  the  Association  that  Union  lake  is 
the  most  suitable  alternative  for  handling  the  needs  of  the  people  and 
resources  of  the  area,  as  provided  for  in  the  Basin  plan. 


The  Meramec  Basin  Association  continues  its  endorsement  of  this 
project. 


‘4 


James  P.  Gamble 
President 
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MISSOURI  SPELEOLOGICAL  SURVEY  Inc. 
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Hicnas  r .  C  ravens 
C  hai  rperson,  Soc/Anthro  dept. 
Merar.ec  i.  :nn:u:nitv  College 
!3'ii  Nig  bend  lilvd. 

Si  rkvood,  Missouri  *  ■  3122 
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•1  ..ng  incurs 
::i  i  J  t  h  hri 


inr  t  h jot  (Or  in  response  to  vour  letter  of  re!  ruary  2  S, 
■’hie!!  i’i.:  sol  iei  t  r  be  c  crimen  t  s  oi  the  Missouri  Fpc  !  eol  og  1  ca1  Survev 


on  the 
lh. i  Mi* 


The  Misayn  i  Speleological  Survey  has  •'  • the  hotter  part  oi  the  last  two 
decade  ai  tempted  to  locate,  record,  explore,  conserve  and  research  rhe 
ecolo,  .•  ...f  isivi's  in  the  state  of  Missouri.  As  a  result  of  our  efforts  in 
pursuant  of  tli.  above  mentioned  activities,  we  have  established  certain  in¬ 
forms  f  i  ena  I  guidei  i  lies  which  we  consider  essentia!  for  the  development  of 
an  adequate  understanding  "f  the  environment  of  a  given  cave.  These  guide¬ 
lines  ire.  considered  minima  I  anti  in  no  way  represent  the  opt  iir.'im  coverage  for 
a  given  cave.  It  is  the  feeling  of  the  Missouri.  Speleological  Survev  (as 
c  early  indicated  to  the  ini  ted  States  Armv  corps  of  Engineers  in  a  cemmnnica- 
t i on  from  Missouri  Speleological  Survey  on  Mav  8,  1973  relating  to  the 
revi  -t-i  and  tuppleraenced  hraft  Environmental  Statement  for  2 drawee  Pa_rjj_Lak& 
and  Meraru;  Park  River)  that  any  Environmental  Impact  Statement  which  seeks 
to  conform  to  the  intent  and  purpose  of  the  National  Environmental  Policies 
Act  oi  19b9,  ft  —  1 90  should  contain  the  following  data  on  each  and  every  cave 
within  the  area  involved; 

MISSOURI  SPKl.ECT.nGlC.AL  SURVEY  CAVP.  REPORT  Gl'IUK  1  1ST 

1 .  Narrative  description  of  the  cave  containing  all  significant:  aspects  of  the  cave. 

.  (N.ological  report.  This  should  indicate  all  important  ecological  aspects  of 

the  caiiq  such  as  the  formation  in  which  the  cave  is  developed,  general  develop¬ 
mental  pat.  terns,  an!  specific  geological  aspects  of  importance  in  the  cave. 


PKIWATED  TO  LOCATE.  RECORD  EXPLORE.  STUDY  CONSERVE  CAVES  UE  MISSOURI 


3.  Hydrological  report.  Description  of  the  hydrology  of  the  cave  itself 
and  particularly  the  relationship  between  the  cave  and  the  general  hydro- 
logical  aspects  of  the  area  in  which  it  is  found. 

4.  Biological  report.  A  listing  of  all  species  of  life  found  in  the  cave, 
including  data  concerning  copulations  of  various  species,  and  habitat  lo¬ 
cations  within  the  cave. 

5.  Cave  map.  It  is  considered  essential  for  any  adequate  understanding  of  the 
cave  to  possess  a  relatively  high  quality  map  which  allows  for  the  geological, 
hydrological  and  biological  reports  above  to  be  placed  in  the  context  of  a 
specific  cave  and  thereby  allow  for  the  development  of  an  understanding  of 
these  three  variables'  relationship  to  one  another. 

6.  Entry  photographs  and  photographs  of  significant  aspects  of  given  caves. 

7.  Additional  reports  concerning  such  topics  as  archeological  and  paleontological 
aspects  where  necessary. 

The  Draft  Environmental  Statement  Union  Lake  Bourbeuse  River  Missouri  is 
unquestionably  inadequate.  It  does  not  contain  for  any  of  the  caves  in  the 
project  area  even  one  of  the  seven  necessary  reports  referred  to  above.  The 
Missouri  Speleological  Survey  is  somewhat  dismayed  over  what  can  only  be  in¬ 
terpreted  as  a  flagrant  disregard  for  National  Law.  The  Missouri  Speleological 
Survey  would  like  to  request  that  the  United  States  Corps  of  Engineers  seek  to 
comply  with  the  purpose  and  intent  of  the  National  Environmental  Policies  Act 
of  1969  and  modify  the  current  Draft  Environmental  Statement  in  such  a  way  so 
as  to  provide  an  adequate  understanding  of  the  speleological  environment  of  the 
area  in  question. 


Sincerely  yours 


lomas  F.  Cravens 
President , 

Missouri  Speleological  Survey 
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CITIZENS  COMMITTEE  TO 
SAVE  THE  MERAMEC,  INC. 

Box  88,  Leasburg,  Missouri  65535 
Bob  Thomas,  President  -  Al  “Bud"  Dierking,  V.P. 


Emmett  U.  ScW  usher 
V.  P.  CCSM 
R.R.  #2  Box  l6l 
Bourbon ,  Mo.  65441 
April  5,  1974 

Department  of  the  Army 

St.  Louis  District,  Corps  of  Engineers 

210  forth  12th  Street 

St.  Louis,  Mb  63101 

Re:  Draft  Environmental  Statement  Responce— Union  Lake 
Dear  Sir: 

Once  again  the  Corps  of  Engineers  has  done  a  very  admirable 
job  of  compiling  a  literal  wealth  of  figures  and  statistics.  Ihe 
careful  study  of  these  volumes  will,  no  doubt,  bring  a  far  greater 
understanding  of  the  Bourbeuse  River  system  to  a  relatively  few 
people. 


In  depth  this  Environmental  Statement,  although  quanitatively 
impressive,  seems  to  be  beating  the  same  old  drum  for  the  same  old 
reasons.  Taken  in  the  order  of  their  economic  importance  we  have  the 
seven  project  purposes  as  follows: 

Recreation 

Recreation  is  at  present  a  very  Important  part  of  the  activity 
in  the  Meramec  Basin  which  includes  the  Bourbeuse  River  System.  The 
nn/iy  for:  s  of  recreation  activities  that  would  be  enhanced  by  the 
ihstallation  of  impoundments  are  water  skiing  and  power  boating, 
which  according  to  the  Outdoor  Recreation  Resources  Review  Commission 
will  comprise  only  5*  of  future  recreation  demands.  Activities  such 
as  stream  fishing,  hunting,  river  boating  and  canoeing,  nature  study, 
and  the  simple  enjoyment  of  a  rural  setting  in  a  natural  environment, 
will  all  be  drastically  diminished  ty  the  completion  of  the  Union  Dam. 

All  future  recreation  needs  of  the  Basin  can  be  easily  met  by 
the  strategic  installation  and  maintainance  of  open  space  parks  end 
access  points  along  the  river.  The  requirements  of  the  Metropolitan 
ft.  Louis  Area  can  far  more  adaquetly  be  served  by  a  Lower  Meramec 
Recreation  Area  at  just  a  fraction  of  the  cost  of  the  now  proposed 
Meramec  Basin  Plan.  The  adoption  of  such  a  plan  would  also  serve 
the  purpose  of  flood  control  by  negating  the  possibility  of  urban 
encroachment  on  the  flood  plain. 
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The  Statement  assigns  a  questionably  large  figure  to  the 
recreation  benefit  to  be  derived  from  the  Union  Lake.  It  is  not  at 
all  clear  whether  the  Corps  has  assigned  dollar  values  to  the  recre*- 
otional  activities  lost  to  the  project  or  whether  this  figure  is 
considered  in  the  cost  column. 


Flood  Control 


5 


Fan  has  been  practicing  structural  flood  control  for  4000  years 
with  approximately  the  eame  degree  of  failure  each  and  every  year.  We 
spend  ever  increasing  millions  and  eveitr  billions  on  flood  control 
projects  and  our  flood  losses  have  risen  more  than  tenfold  since  the 
1930's.  It  is  high  time  we  stop  trying  to  regulate  the  apparently 
uncontrolable  flood  waters  and  concentrate  on  the  folly  of  placing 
development  in  their  path. 


This  Statement  indicates  that  8,574  acres  of  agricultural  land 
will  be  irrotrievely  committed  to  the  project.  I  found  no  indication 
of  the  value  of  the  product  from  this  land  or  that  the  particular 
value  is}  as  well,  a  cost  of  the  project.  This  should  be  incorporated. 

Regulation  of  Stream  Flow  (Hater  Quality) 

The  arbitrary  practice  of  increasing  stream  flows  to  abate 
pollution  during  low  flow  periods  is  clearly  contrary  to  directives 
expressed  in  the  Federal  Water  Pollution  Control  Act,  and  requires 
no  further  comment. 


Kfifor  guppl? 
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The  Missouri  Geological  Survey  u,d  'later  Resources  states 
that  the  ground  water  supply  in  the  Meramec  Basin  is  adaquate  to  meet 
all  foresoeab] e  needs*  The  Corps  has  again  used  questionably  large 
population  and  demand  figures  in  projecting  future  viator  needs  in 
the  Lower  Basin.  These  requirements  could  yet  be  more  adequately  met 
with  water  from  the  Kissouri-Kississippi  System,  one  of  the  mistiest 
river  systems  on  Earth. 


9. 


It  is  far  more  economical  to  utilise  ground  water  supplies 
which  require  no  elaborate  purification.  The  cost  of  purifying 
surface  waters  in  relation  to  drilling  wells  is  tremendous. 


The  Meramec  Basin  is  blessed  with  one  of  the  highest  quality 
ground  water  supplies  in  the  Nation.  The  completion  of  proposed  Corps 
of  Engineers  projects  would  place  this  resource  under  the  threat  of 
irrevocable  contamination  by  leakage  of  surface  waters  into  tile 
ground  water  supply.  We  have  no  assurance  that  such  a  catastrophy 
would  not  occur.  The  Draft  EIS  states,  "Drilled  wells  within  the 
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Water  SvlwIv  (cent.) 

lake  and  project  boundaries  would  be  sealed  or  plugged  in  a  manner  to 
prevent  pollution  of  ground  water."  Our  water  supply  is  perhaps  our 
greatest  gift  from  nature.  The  possibility  of  its  contamination  is 
in  itself  enough  reason  to  abandon  the  Union  Lake  and  the  entire 
Meramec  Basin  Flan. 

Fish  end  Wildlife  Conservation 

Webster  defines  the  word  conservation  thuslyi 

(1)  a  conserving;  protection  from  loss,  waste,  etc. 

(2)  the  official  care  and  protection  of  forests,  rivers, 
etc. 

We  suggest  the  word,  conservation,  be  deleted  from  this  heading  as 
the  project  does  not  involve  itself  with  conserving  numbers  or  species 
of  fish,  wildlife,  or  vegetation. 

A  net  increase  of  250,690  annual  fisherman  days  is  cl  allied  fcr 
the  project,  including  10,320  days  on  the  downstream  reaches.  We 
wonder  if  this  figure  is  also  included  in  the  lS,000  days  claimed 
for  the  downstream  reaches  of  the  Meramec  Park  Dam,  and  whether 
proper  account  was  taken  of  the  fishing  activity  now  existing  without 
the  project. 

The  Missouri  Department  of  Conservation  has  agreed  to  build 
only  a  fish  hatchery  below  Meramec  Park  Dar..  We’ve  seen  no  evidence 
to  indicate  funding  or  authorization  for  eimiliar  development  at 
other  sites  is  available.  It  seems  the  Corps  iB  trying  to  sell  this 
question  on  "could  be"  rather  than  "will  be*.  A  siniliar  situation 
edsts  in  the  coordination  with  the  Missouri  State  Parks  Board  with 
rsgard  to  state  participation  in  recrertion  areas  near  the  lake. 

The  entire  fish  and  wildlife  benefit  could  be  accomplished 
far  more  realistically  and  economically  through  other  n on-structural 
moans,  thereby  holding  true  to  the  meaning  of  the  term  "conservation". 

Area  Development 

The  benefits  of  local  economic  development  are  another  nyth 
aimed  at  selling  the  project  on  "could  be".  The  logic  involved  in 
assuming  the  labor  force  utilized  in  construction  of  the  project 
would  otherwise  be  unemployed  Is  not  evident.  It  is  also  pertenent 
that  all  Corps  projects  that  we  have  the  particular  information  on 
were  built  by  non-local  contractors,  usually  from  out-of-state.  A 
recent  example  is  the  award  of  contract  for  construction  of  the  access 
road  and  Adnini strati on  Building  at  proposed  Meramec  Park  Lake.  This 
Contract  went  to  a  company  from  Nebraska, 
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The  other  more  publicised  economic  benefit  a  tourist  economy 
seems  to  be,  at  best,  superficial.  Ultimately,  local  governmently 
agencies  would  be  required  to  provide  all  r  inicipal  services  to  this 
econoiy  without  sufficient  taration  ar.d  revonue  returns.  Our  original 
and  now  permanent  economy  would  be  replaced  or  controlled  by  one  of 
non-local  conglomerate  type  investments.  This  type  of  activity  brings 
only  a  relatively  few  menial  wages  into  the  local  community  and  the 
bull:  of  the  revenues  pass  through  and  out  of  the  area. 


Navi.- 7  tion 


TIoure  Document  s*6S6  states  that  maximum  development  of  reser¬ 
voirs  in  the  Meramec  Basin  would  amount  to  a  reduction  in  the  Mississ¬ 
ippi  flood  stage  of  1 ese  than  one  tenth  of  one  foot  on  the  Cairo  cage. 
In  view  cf  the  ir.sign.lfirr.it  contribution  the  Basin  makes  to  the 
Mir  si  'si;  pi  System,  "ny  benefit  Ic  navigation  see;  s  to  be  rather 
marginal. 

Summary 


The  Union  LrJ.e  Project  and  Heramec  Basin  Plan  are  1  vised  on 
antiquated  needs  and  trumped-up  renuirments.  All  seven  project 
purposes  can  be  either  accompli rhec!  through  other  ore  acceptable 
means,  or  are  not  valid. 

The  project  is  a  vital  link  in  the  proposed  Begin  Plan.  The 
"Plan11  and  the  "Projects"  are  mutually  dependant  unon  each  other. 
This  statement  is  incomplete  ap  it,  deals  only  with  the  Be ur tense 
Project  and  not  the  over-all  Basin  Plan. 

He  roidize  that  The  Corps  of  engineers  jvobnbly  has  a  very 
real  nd  worthwhile  role  in  our  present  d: y  economy.  He  suggest 
th ay  relinquish  all  activity  in  the  Mnranee  Basin  and  get  at  these 
other  more  important  tasks. 

He  appreciate  the  opportunity  to  respond  to  this  statement. 


Sincerely  Tours, 

Robert  J.  Thamtis 
Pres.  CCSM 


Sincarely  Yours, 


'  Vi'  u-e 

Hrnr.ot'  H.  ScMueter 

v.  icsm 
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Missouri  Chapter 
of  the 

American  Fisheries  Society 


CHARTERED  MARCH  10,  1964 

March  18,  1974 
Route  1 ,  Box  208 
Lohman,  Missouri  65053 


Col.  Tforwald  R.  Peterson,  District  Engineer 
U.  So  Army  Engineer  District,  St.  Louis 
Corps  cf  Engineers 
210  Ncrth  12th  Blvd. 

St.  Louis,  Missouri  63101 

Dear  Colonel  Peterson: 

We  have  received  for  review  the  Draft  Environmental  Statement  for  Union  Lake, 
Bourbeuse  River,  Missouri.  We  appreciate  the  opportunity  to  comment  and  will 
forward  our  comments  to  you  by  April  15,  1974. 

Please  address  future  correspondence  involving  the  Missouri  Chapter,  American 
Fisheries  Society,  to  me  at  the  above  Lohman  address. 

Thank  you . 

Sincerely, 


Lee  C.  Redmond 
Secretary-Treasurer 

LCR:cs 

cc:  Mr.  Niemi 
Dr.  Rosebery 
Mr.  Funk 


A-42 


1 


SOCIETY  FOR  THE  STUDY  OF  AMPHIBIANS  AND  REPTILES 

PUBLISHER  OF  THE  JOURNAL  OF  HERPETOLOGV.  FACSIMILE  REPRINTS  IN  HERPETOLOGY. 

AND  THE  CATALOGUE  OF  AMERICAN  AMPHIBIANS  AND  REPTILES 


ARDEN  H  SHAME  JR 


WILLIAM  W  MILSTEAO  11973) 
JAMES  L  VIAL  11974 


JOHN  S  APPlEGARTH  (1975) 
PHILIP  w’  SMITH  (*1975) 


J  P  KENNEDY  Editor 


JOSEPH  T  COLLINS 


STANLEY  W  GORHAM 


VEHUOAH  L  WERNER 

HARRY  W  GREENE  lnd«*  Editor 


HERNDON  G  DOW,  NG  Editor 


5  April  1974 


Jack  R.  Nlemi 

Chief,  Engineering  Division 
Dept,  of  the  Army 

St.  Louis  District,  Corps  of  Engineers 
210  North  12th  St. 

St.  Louis,  Missouri  63101 

Dear  Mr.  Niemi , 

The  following  letter  concerns  the  Draft 
Environmental  Statement  -  Union  Lake  -  Bourbeuse  River, 
Missouri . 

On  page  three  -  36  of  this  statement  under  (2)  (a) 
amphibians  Is  the  statement  that,  "All  of  the  species 
that  occur  In  the  project  area  are  expected  to  continue 
existence  in  that  area."  There  is  every  probability 
that  this  statement  is  incorrect!  The  primitive  giant 
salamander,  Cryptobranchus  alleqaniensis  (Hellbender) 
is  a  resident  of  the  "Bourbeuse  ftiver  {Nickerson  A  Mays, 
1973b).  Its  populations  are  rapidly  declining 
throughout  its  range  and  it  Is  a  valuable  ($15  -  $35 
live)  economic  species  (Nickerson  A  Mays,  1973b).  It 
is  known  that  populations  "die-off"  when  reservoirs 
are  constructed  (Gentry,  1955).  The  reasons  for 
death  are  now  established!  Although  they  have  lungs, 
probably  hydrostatic  structures,  their  respiration  is 
primarily  cutaneous  (Gulmond  $  Hutchison,  1973).  Their 
epidermis  Is  somewhat  thick  and  only  the  lateral  folds 
are  highly  cutaneous  (Noble,  1925).  The  hemoglobins 
have  a  low  oxygen  holding  capacity  and  Missouri  populations 
are  biochemically  and  physiologically  unique  in  havinq 
a  single  hemoglobin  which  has  no  Bohr  effect  (Taketa  A 
Nickerson,  1973a;  1973b).  This  may  add  to  the  actual 
commercial  scientific  values  of  Missouri  populations! 

A  great  number  of  researchers  are  currently  studvinq 
these  (Nickerson  A  Mays,  1973b).  Cryptobranchus  can 
withstand  hiqher  temperatures  than  many  suspect 
(Hutchison  et  al . ,  1973).  However,  they  can  do  so  only 
by  behavioral  adaptations,  with  great  enerqv  expense 
("rockinq"),  and  only  then  if  the  water  is  reasonably 
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well  oxygenated.  In  Southern  Missouri  Crvptobranchus  move  to  riffles  when 
water  temperatures  reach  70-72°  F.  They  actuaTTy  move  from  highly  oxygenated 
still  water  to  highly  oxygenated  moving  water  (Nickerson  &  Mays,  1973a; 
1973b).  A  dam  would  destroy  this  habitat  and  Crvptobranchus  populations. 

In  one  Missouri  river  (North  Fork  of  the  ihi te  TTi  ver) ,  Crvptobranchus 
pooulations  may  reach  a  density  of  one  he  II  bender/8-1 n  so.  "meters. 

From  a  strictly  econrmic  viewpoint  this  ciuld  mean,  $15-35/8-10  sg.  meters 
in  commercial  retail  value.  Even  a  preserved  snecimen,  with  no  data, 
brought  $4  in  1989  ar  d  more  today  (Nickerson  R  Mays,  lQ73a;  1973b). 
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Sincerely  yours, 


Max  Allen  Nickerson,  PhO 
Head  -  Vertebrate  Division 
Milwaukee  Public  Museum 
and 

Research  Associate 
University  of  Wisconsin- 
Milwaukee 
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SOUTHWEST  MISSOURI  STATE  UNIVERSITY  SPRINGFIELD  MISSOURI  6580?  1 4 1 7i  85 


16  April  1974 


Jack  R.  N'iemi,  Chief,  Engineering  Division 

Department  of  the  Army 

St.  Louis  District,  Corps  of  Engineers 

210  Nor L n  Utli  Street 

St.  Louis,  Missouri  63101 


Re:  Draft  Environmental  State,  Union  Lake 


Because  of  limited  time  1  will  only  comment  on  that  part  of  the  draft  environmental 
impact  statement.  that  I  am  most  familiar  with,  namely  the  botanical  discussions. 
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1.  1  am  extremely  skeptical  of  the  data  provided  on  the  vegetation  within  the 

proposed  lake.  The  data  is  very  general  and  inaccurate..  For  example,  the  flora 

of  the  Meramec  basift  listed  in  Table  18  (not  21  as  referred  to  on  page  B- 1 )  is 

inaccurate.  Taking  just  the  first  page  alone  there  are  more  than  a  dozen  species 
that  are  not  known  from  the  area  of  the  lake  or  even  the  Meramec  River  Basin.  I 
suspect  that  the  compiler  never  set  foot  in  the  field.  It  appears  that  it  was 
compiled  from  Steyermark's  flora  of  Missouri.  It  in  no  way  represents  what  is 

actually  known  to  be  present.  The  site  data  for  forest  composition  is  also  sus¬ 

pect.  No  reliable  field  data  is  cited  and  no  indication  of  the  extent  of  each 
type  of  forest  site  is  indicated.  Without  spending  an  inordinate  amount  of  my 
time  I  cannot  begin  to  list  all  of  the  inaccuracies  I  have  noted  on  botanical 
data  alone.  If  the  rest  of  the  report  has  been  prepared  as  carelessly,  then  heaven 
help  the  people  who  must  use  this  report  for  making  an  evaluation  of  this  project. 
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2.  I  do  not  find  any  meaningful  analysis  of  the  loss  of  agricultural  land  in 
the  area.  The  U.  S.  can  ill  afford  to  lose  much  more  agricultural  land.  How 
much  agricultural  land  are  we  sacrificing  to  "protect'1  downstream  bottomland 
from  flooding.  Nor  is  the  argument,  put  forth  in  several  places  in  this  report, 
that  the  area  might  be  damaged  by  urban  development  if  not  controlled  very  con¬ 
vincing.  The  answer  to  this  problem  should  be  better  land  use  policy,  not 
flooding  it. 
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MRS  DOKMOLIsf  B  HK1UIK 
Supervisor.  Techrcjl  .Si-n  tes 


March  5,  1974 


Mr.  Jack  R.  Niemi , 

Chief,  Engineering  Division 
Dept,  of  the  Army 

St.  Louis  District,  Corps  of  Engineers 
210  North  12th  Street 
St.  Loui s , Missouri  63101 

Dear  Mr.  Niemi: 

We  wish  to  acknowledge  the  receipt  of  your  gift  of 

(3)  sets  DRAFT  ENVIRONMENTAL  STATEMENT  FOR 

UNION  LAKE,  BOURBEUSE  RIVER,  MISSOURI,  2  vols. 


Please  accept  our  sincere  thanks. 


Yours  very  truly, 

L  A  Irt  (<  ,  Ito/  *'  " 

Sj. 

(Mrs.)  Doralouise  B.  Brewer  'J 
Supervisor,  Technical  Services 
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